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Kid Power 


Carole Perry WB2MGP is 
looking for good speakers un- 


der the age of 18 to be presen- 
ters at the Dayton ’95 Youth Fo- 
rum. Children should contact 
Carole for an interview. Her ad- 


FCC Slaps 
VEs, Cancels 
Upgrades 


The Federal Communica- 
tions Commission has begun 
proceedings against three 
suspended volunteer examin- 
ers and has downgraded 51 
amateur licensees after an 
extensive fraud investigation 
in Southern California. 
According to the Westlink 
Report, Extra Class licensees 
James B. Williams AA6TC of 
Wilmington, CA, Robert L. 
Flores N6WPQ and his wife 
Rose Marie Flores N6WPR of 
Santa Monica, CA, were 
ordered to turn in their licenses. 
The FCC believes all three 
conspired to commit fraud in 
at least one instance in viola- 
tion of the rules and regula- 
tions governing participation 
in the volunteer testing 
system. 

The FCC has also acted to 
punish 51 hams who either 
refused to take retests or failed 
their new exams as part of the 
agency’s ongoing investiga- 
tion. Investigators say at least 
one test session never actual- 
ly took place. Indications are 
that this is just the tip of a very 
large iceberg, and more disci- 
plinary actions by the FCC 
may be forthcoming. TNX 
Westlink Report, No 682, 
October 13, 1994. 


dress is at the top of her column 
“What’s Next?” on page 24. Or 
phone Carole at (718) 983-1416. 

Carole would also like to 
encourage adults to bring a child 
or young adult to the Hamven- 
tion. Support the future of ham 
radio! 


The Federal Communications 
Commission has installed a new 
toll-free telephone service at 
Gettysburg, Pennsylvania. The 
800 number is now available for 
customer service inquiries at the 
licensing division. 

The number is (800) 322- 
1117, weekdays from 8 a.m. to 
4:30 p.m. Eastern Time. It gives 
you access to an automated sys- 
tem which will record your 
requests for forms and records, 
complaints, and requests for 


Dial FCC Toll-Free 


. information. 


The commission instituted 
the new number after a presi- 
dential order that the federal 
government be “customer driv- 
en.” The FCC conducted re- 
search to determine the need for 
the 800 line. Within the. next 
year and a half, the FCC plans 
to institute other customer ser- 
vice improvements to comply 
with the White House directive. 
TNX Florida Skip, Vol. 36, 
No 10, October, 1994. 
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Members of the Maple Ridge Amateur Radio Club use the last bit of day- 
light to install another antenna in Pitt Meadow, B.C., Canada. 
(Photo courtesy Terry Goodwin VE7TAG.) 


Actual 
size! 


2VMETERS IN YOUR 


Here's the tiniest hand-held Amateur 
transceiver ever offered! Standard's 
C108A is truly the rig you'll want to 
carry with you all the time. Its 200 mW 
output is ample for hamfests, picnics, — 
conventions — or even for working ~ 


_ nearby repeaters. With its 100-175 a 
MHz receiver, you can also monitor the 


public service, marine and aircraft (AM 
detector) bands along with your 
favorite 2-meter frequencies. 


JUST LOOK AT WHAT YOU GET 
WITH THE 708A: 


™100-174.995 MHz receive, 
FM or AM detector 


m™200 mW Transmit Power 


m20 memories; stores frequency, offset 
and CTCSS tone 


| mCTCSS built-in; 23 tones available 


mScan modes: 1 MHz, Full Range, 
Memory, and Memory-Scan-Memory; 
programmable for Pause and Busy 
mDC Power: 2 alkaline 
AA penlight cells 


PLUS Battery Save and Auto Power Off, 


- Keyboard Lock. The C108A measures 


only 2.3"x3.2"x1", weighs less than 5 
oz.—get one for your shirt pocket today! © 


ACCESSORIES: 

CHP111 Headset microphone 
CHP150 VOX microphone 

CLC401 Standard soft case 
CLC402 Deluxe soft case 

CMP111 Speaker microphone 
CMP113 Tie pin microphone 
CMP115 Mini speaker microphone 
CNB401 NiCad battery pack 
CSA401A _—NiCad battery charger 


am 


Join the Revolution 


Isn’t it about time for Techs to get some 
decent low-band frequencies? Well, are you game 
for a stiff fight with the ARRL? For what I’m go- 


ing to propose will be vigorously opposed by the 


League. es 

The only element separating the Tech from the 
General Class license is that 13-per code test. Now 
that the code is being phased out of commercial and 
military communications, about the only ones left 
using it are a few amateurs. I can hear the left-wingers 
now: “Wayne hates Morse code.” And, “Wayne hates 
the League.” Oh fap, I don’t hate the code, I just 
think that it should be used because it’s fun and not 
have it jammed down our throats by the League. 
And I particularly don’t think it should be used as 
the primary obstacle aimed at keeping newcomers 
from getting ham licenses. This is supposed to be a 
technical, not a skill, hobby. Most idiots can learn 
the code. 

The code is an anachronism. It’s antique and 
should be preserved by code-lovers because of its 
antiqueness. But we should stop using it as the main 
way to keep out new hams. 


My proposal to solve this the simplest way is to 


petition the FCC to get rid of the no-longer-need- 
ed Technician-Plus Class of license by changing 
all Tech-Plus licensees to General Class. Since the 
ITU only requires a “knowledge of the code” I’m 
agreeable to allowing a 5 wpm test to demonstrate 
that knowledge. But please remember that anyone 
who has merely memorized the code can copy at 
5 wpm. All you have to do is write down the actu- 
al dots and dashes as they are being sent and then, 
in your own sweet time, decipher them. 

That 13-per requirement has kept millions of po- 
tential hams from getting their licenses. And this, 
in turn, has seriously held back our growth, and our 
ability to invent and pioneer new communications 
modes. 

Sure, a code test made sense back when I got 
my ticket over 50 years ago, back when 90% of all 


QLF 


by Wayne Green W2NSD/1 


ham communications was via CW. But that was 
back before VFOs, even before most hams could 
afford phone rigs. That was way back when 40m 
CW was the main workhorse ham band. 

As I’ve mentioned recently, there are now dig- 
ital communications systems which can pass more 


‘| traffic in a few minutes than has been passed on - 


CW in amateur radio in the last 75 years. Indeed, 
few amateurs are still using hand keys. Many CW 
ops these days are generating the code with a com- 
puter, which is also reading it for them. Maybe we 
should ask the FCC to let us use our computers to 
pass the code test? No, let’s get rid of the no-longer- 
relevant Technician-Plus license and grandfather 
all Tech-Pluses to General Class. 


How Do We Do It? 


You’ ve got a mighty big selling job to do. I guar- 
antee the ARRL old-timers will fight this bitterly 
... or at least until they see that they have more to 
lose by fighting than they’re winning by stopping 
change (a.k.a. progress). No, I don’t hate the 
ARRL. Heck, I don’t even hate Clinton. I don’t re- 
spect him much, nor do I respect some of what the 
ARRL directors have been doing. I do respect most 
of the ARRL HQ staff...and many of them are frus- 
trated by the actions of the directors. 

You can start by organizing a petition for this 
rule change and getting it signed by members of 
your local ham club. You can set up a table at ham- 
fests and get signatures. We need thousands of sig- 
natures to wave. at the FCC Commissioners. You 
can talk it up on the air and get others to pass pe- 
titions around at their club meetings. 

Please be sure to send me copies of your 
petitions so I can include them in my petition for 
this rule change. 


What’s the Difference? 


If you’re a Tech, you may be so used to being 


Are You a Newcomer? 


Welcome! About 25% of the Radio Fun read- 
ers this month are new licensees, so as a “been- 
there, done-that” ham of over 50 years, I’m hop- 
ing that you’ll have as much fun with your new 
hobby as I have had, and maybe it’ll have as 
much of an influence on your life as it has had 
on mine. You could do worse. Probably will. 

Back when I got hooked on the hobby, 80% 
of the newcomers were teenagers (like me), and 
80% of them went on to high-tech careers (like 
me). Back then we were called “radio fiends.” 
Back then amateur radio was the main source 
in America of electronic scientists, engineers, 
and technicians. 

So here we are entering 1995 and here you 
are with your ham ticket. The main reason I start- 
ed Radio Fun was to help newcomers find out 
how many exciting things there are to do in our 
hobby. Well, it’s a whole bunch of hobbies, re- 
ally. A whole bunch of ways to have fun and ad- 
venture. And the more fun you have, the more 
you’ ll learn about radio, electronics, and com- 
munications. 

Today we’re entering a communications age 
that would have been beyond the imagination 
of most science fiction writers 50 years ago. The 
information superhighway is opening and you’ ve 


got your ticket . . . if you use it. It’s starting with 
the landline networks like Internet, CompuServe, 
Prodigy, and so on. But we’re adding video, in- 
teractivity, paging, message storage, and bul- 
letin boards . . . and soon these will be tied in 
with amateur radio. 

There’s tons more to learn today compared 
with the primitive radio world I entered in 1936 
when I built my first radio. That radio was a 
turning point in my life. I’d been given a box of 
radio parts by a passing angel (it happened in 
church!). I found a circuit in Popular Mechan- 
ics that used these parts for a cigar-box radio. 
When it worked I was hooked. I bought more 
parts, built more radios and amplifiers. I start- 
ed listening to the short waves and joined my 
high school radio club (W2ANU). 

That got me to go to an engineering college. 
Came WWII and I joined the Navy as an elec- 
tronic technician, where I got a superb educa- 
tion in electronics and five much-too-exciting 
war patrols on a submarine. After the War I fin- 
ished college and went into radio broadcasting 
as an engineer, then into television, first as an 
engineer, then as a cameraman, and finally a di- 
rector. All that as a result of a cardboard box of 
old radio parts. 


stuck up on 2m that you don’t know what miseries 
we’ve got waiting for you on the low bands. You 
may not be aware of the vicious pileups when rare 
DX has the stupidity to get on the air. You may have 
missed out on the revoltingly mindless ham be- 
havior on 14,313 or the seemingly endless ego-in- 
flated broadcasts by a Mainiac on 14,275. 

On the bright side, there are around 400 coun- 
tries you can work, if you decide to become a DX 
nut and rut around 15 and 20m. In a couple of hun- 
dred of these countries you'll find hams who are 
actually interested in talking with you and who, if 
you give them even half a chance, would love to 
become friends. Before long you’ ll be a geography 
whiz and know the location of just about every lit- 
tle island in the South Pacific. Heck, in the world. 
One of my calls is 7P8CA, so where was I operat- 
ing from? 

Or you may get caught up in slow-scan TV or 
RTTY. These are both seriously addictive, and both 
tend to lead to your learning more than you ever 
thought you would about this ham stuff. Of course 
the worst part is that once you taste of the fruit of 
the DX tree you’re going to be hooked and have to 
move on to an Advanced Class license. And that 
means either you’re going to have give up and learn 
the code or else convince the FCC to come to grips 
with the realities of communications in the late 20th 
century and grandfather Generals into the Advanced 


Class license. Unless the ARRL directors organize « 


an execution squad in my honor, I'll bé out there 
in front, waving the flag and asking why am I all 
alone out here? ; 


The Wayne Green Plot 


I suppose I shouldn’t tip my hand, but what I 
have in mind is gradually getting our hobby out of 
this dumb hierarchy’ of license grades. I’d like to 
see it where you have a license or you don’t, and 
once you do you can operate using any mode you 
want on any band you want. This whole bunch of 
nonsense started out in the early days when it was 
thought that gee, phone transmitters are more com- 
plicated than CW rigs, so we should have special 
radiotelephone licenses for operating on phone. 
That was when we got the Class A license, and that 
was so long ago that it was even before I got into 
the hobby. Class B was for us peons using CW. Oh 
yes, we were allowed to use phone on 160m, be- 
cause that was a crummy, QRM-jammed short-dis- 
tance band. And on 10m, because that was the mi- 
crowaves of the day. 

The first ham I ever met was Harry Stevenson 
WI1CUN, and he was a pioneer on 10m back in 
1933.1 inherited his old OST magazines and found 
his 10m exploits cited in them. When I got fired as 
editor of CQ in 1960 the publisher refused to give 


So what are you going to do in amateur radio? 
Are you going to go on 2m, talking through a 
couple of local repeaters, and that’s the end of it? 
Two meters has an amazing array of fun for you, 
if you'll give it a chance. Have you ever made 
aurora skip contacts? I guarantee you’ ll get about 
as excited as you ever have in your life when you 
start making aurora contacts. That’s fun! And you 
can do it on CW or sideband! 

What else is there on two? How about side- 
band? And, if your shack is in a lousy VHF lo- 
cation, as almost all are, then you’ll be thinking 
about setting up a remote base, so you can make 
your contacts from a nearby mountaintop, or 
skyscraper. If you go that route I’ll be after you 
to use 10 GHz for the control and intercom link. 
What a range you can have on sideband from 
up there! 

Of course, once you set something like that 
up you may. want to open it up so others can use 
it too, and you’ve got your own repeater. John 
Williams W2BFD and I set up our first repeater 
back in 1949 on top of the Municipal Building 
in downtown Manhattan. That made it so 
RTTY hams throughout greater New York City, 
New Jersey, Pennsylvania, and Connecticut could 
all be in contact. RTTY? That’s radio teletype. 
And that’s another bunch of fun you can have 
on two. RTETY is still perking along, as is pack- 
et radio, satellite communications, moonbounce, 
meteor bounce, and so on. 
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my QST collection back, so as far as I know my 
old magazines are still there. Yep, 34 years later 
and I’m still bitching. And, while I’m at it, how 
about sending back my 1958 Navassa DXpedition 
slides too? Grumble. 

The Class A ticket, which did not require a high- 
er code speed, did test on radiotelephone technol- 
ogy. That gave one a 100 kHz phone segment on 
75m and another on 20m. Those were the AM phone 
days, so each of these phone bands really had room 
for only nine contacts at any one time. On 75m this 
meant nine round tables, each controlled by some 
rich ham with a kilowatt rig. Yes rich. A kilowatt 
modulation transformer ran around $25,000 or so 
in today’s dollarettes. 

I didn’t bother getting my Class A license 
until after WWII when surplus gear made it cheap 
to build a KW rig. Then I built an all-band rig 
with a pair of 813s and had another for just 75m 
with a pair of 203Zs. Plus one for 2m with 
4-125As. 

Then a ham got to be an FCC Commissioner 
and, despite everything the ARRL could do to pre- 
vent it, we got the Novice license. And the Extra 
Class. And Tech. I frankly don’t see any excuse 
these days for our having anything but one class of 
license. We’ ve made the tests easy and we give 
away the answers in Q&A books, so newcomers 


don’t really have to know much. 


I look on the ham license as a ticket to have fun 
and learn. It’s a way to attract youngsters into the 
hobby and get them started on high-tech career 
paths. I hope you’ ll agree that in this technologi- 
cal age America needs all of the technicians, en- 
gineers and scientists we can generate, If you get 
involved with packet you’re going to learn. If you 
decide you’re going to work 350 countries, you’re 
going to have to learn a lot about radio and an- 
tennas. Ditto when you get sucked into RTTY, 
AMTOR, Clover, satellites, and so on. And if you 
don’t learn, you are cheating yourself as well as 
the rest of us. 

So what do you say, are you with me on com- 
bining the Tech and General privileges? I’d love 
to have you come back to one of my “CQ” calls on 
20m some day. 


Here’s All You Need for Your Petition 


“The undersigned hereby petition the FCC to 
reduce the code requirement for the General Class 
license to ‘a knowledge of the code’ S wpm, thus 
completely eliminating the need for the Techni- 
cian-Plus Class license. The present holders of the 
Technician-Plus Class license to be grandfathered 
to General Class.” Please sign name, call letters, 
and address. 


Yep, I’m going to try hard to get you to get 


involved with our ham satellites so you can start 
working some real DX. What a blast making 
contacts all around Europe and South America! 
Now you can work anywhere in the world via 
satellites. Doing all this is going to get you in- 
terested in learning more. It’s fun and exciting 
to learn. 

Or you may get involved with 2m foxhunting 
. .. building your own receiver and directional 
antennas that you can carry around hunting hid- 
den transmitters. Then maybe you'll get your lo- 
cal ham club all involved, complete with making 
videos showing how much fun it is. You do the 
videos and I’]I help you get copies to other ham 
clubs to get them hooked on foxhunting. 

T used to have a ball taking my 2m stuff to the 
top of mountains and seeing how many contacts 
I could make. It was like my own contest. I tied 
a 16-element beam to the top of my car and set up 
on mountains all around New England. Eventual- 
ly I set up my own 2m station high up on Mt. Mon- 
adnock in New Hampshire, with a kilowatt and a 
336-element beam. Lordy, I had a signal! Well, I 
said that amateur radio had hooked me. 


The Radio Fun Purpose... 


. ,. is to get you hooked on more and more 


Continued on page 7 


Resistance 


by Larry R. Luchi W7KZE 


Although it might seem that resistance has 
a disadvantage in reducing the current in a cir- 
cuit, resistors are probably the most common 
components in electronic equipment. A resis- 
tor is manufactured with a specific value of 
ohms for its resistance, “R.” The construction 
used most often is the carbon-composition 
type. The wire-wound type is larger for high- 
er power ratings. 

The purpose of using a resistor in a circuit 
is either to reduce the current, “I,” to a 
specific value or to provide a desired voltage 
“V.” For an example, a series resistor in the 
output circuit of a transistor amplifier accom- 
plishes both of these functions. First, the 
resistor R can limit I to the current rating of 
the transistor. Furthermore, the external volt- 
age V provides a sample of the internal tran- 
sistor current. Then the amplified voltage across 
R is available to be connected to the next 
circuit. Another feature of resistance is that 
the effect is the same for DC and AC circuits. 


Types of Resistors 


The two main characteristics of a resistor 
are its resistance, R, in ohms and its power 
rating, ‘““W,” in watts. Resistors are available 
in a very wide range of R values, from a frac- 
tion of an ohm to many megohms. Power 
rating may be as high as several hundred watts 
or as low as 1/10 W. 

The R is the resistance value required to 
provide the desired current I, or voltage. Al- 
so important is the wattage rating, because it 
specifies the maximum power the resistor can 
dissipate without excessive heat. Dissipation 
means that the power is wasted, since the 
resultant heat is not used. Too much heat can 
make the resistor burn. The wattage rating of 
the resistor is generally more than the actual 
power dissipation, as a safety factor. 


Wire-Wound Resistors 


In this construction, a special type of wire 
called resistance wire is wrapped around an 
insulating core. The length of wire and its spe- 
cific resistivity determine the R of the 
resistor. Types of resistance wire include tung- 
sten and manganin. The insulated core is com- 
monly porcelain, cement, or just plain pressed 
paper. Bare wire is used, but the entire unit is 
generally encased in an insulating material. 

Since they are generally for high-current 
applications with low resistance and appre- 
ciable power, wire-wound resistors are avail- 


Figure 2. 
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able in wattage ratings from 5W up to 10OW 
or more. The resistance can be from less than 
1 ohm up to several thousand ohms. 


Carbon-Composition Resistors _ 


This type of resistor is made of finely- 
divided carbon or graphite mixed with a pow- 
dered insulating material as a binder, in the 
proportions needed for the desired R value. 
The resistor element is enclosed ina plastic 
case for insulation and mechanical strength. 
Joined to the two ends of the carbon resistance 
element are metal caps with leads of tinned 
copper wire for soldering connections into a 
circuit. These are called axial leads because 
they come.straight out from the ends. 


Film-Type Resistors 


There are two kinds of film-type resistors. 
This carbon-film type has a thin coating around 
an insulator. Metal-film resistors have a spi- 
ral around a ceramic substrate. Their advan- 
tage is more precise R values. The film-type 
resistors use metal end caps for the terminal 
leads, which makes the ends a little higher than 
the body. 


Mutt ipiter 


BANDS: 123 


Tolerance 


5-BAND RESISTORS 
(+ 1%) 


4BAND RESISTOAS 


+10% 
( + 5% ) 


Figure 1. 


Resistors’ Color Code 


Resistors are identified in parts lists and 
steps by their resistance value in ohms, 
kilohms, or megohms. They are usually iden- 
tified by a color code of four or five color 


bands, where each color represents a number. - 


See the Resistor Color Code chart in Table 1. 
These colors are given in the steps in their 
proper order (except for the last band, which 
indicates a resistor’s ‘‘tolerance’’; see the Re- 
sistor Tolerance Chart, Table 1). You do not 
need to memorize the color code. 

Occasionally, a “‘precision” or “power” re- 
sistor may have the value stamped on it. The 
letter R, K, or M may also be used at times to 
signify a decimal point, as in: 

2R2 = 2.2 ohms 

2K2 = 2.2 kilohms, or 2200 ohms 

2M2 = 2.2 megohms 

Precision resistors may also be marked as 
shown in the following examples. The values 
of the multipliers are shown in the Multiplier 


Multiplier 


Resistor 
Value Tes, 
I Ps 


Chart, and the tolerance values are shown in 
the Resistor Tolerance chart, both in Table 1. 

When we have a circuit with voltage V 
applied and resistance R in the closed path, it 
is important to know how much the current I 
is in the circuit. This article explains how the 
amount of I increases with more applied volt- 
age but less with more resistance. Specifical- 
ly, |= V/R as determined in 1828 by the 
experiments of Georg Simon Ohm. If we know 
any two of the factors R, I, and V, the third can 
be calculated. 

Ohm’s Law is also used to find out the 
amount of electric power P in the circuit. The 
P can be calculated as V x I or I? x R. All these 
relations derived from Ohm’s Law apply to 
both DC and AC circuits. 

. The symbol for potential difference is V for 
voltage. In fact, the volt unit is used so often 
that potential difference is often called volt- 
age. Sometimes the symbol E is used for Elec- 


Continued on page 6 


EXAMPLES: 1009C = 100 x0.1= 10, +0.25% 
1001D = 100 x 10= 10002, +0.5% 
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John Szwarc, Philipsburg PA Wayne, if you’ve 
been involved in amateur radio for what seems like a 
lifetime, your memories of the difficulties involved in 
getting started have probably faded. Sure, you don’t 
have to learn the code anymore, but it’s still a chal- 
lenge! Everyone has a different theory on how to study 
for the test and what equipment is best. And there’s the 
waiting. It seems like a lifetime before your ticket fi- 
nally arrives in the mailbox. 

As a prospective ham, I became involved with my 
local radio club. Well, OK—it’s more of a loosely knit 
informal social gathering once a month. No agenda 
engraved in stone and no subcommittees to report back 
back to the club. It’s a real “hands-on” experience for 
a new ham as we discuss the particulars of installing 
the planned 2 meter repeater! 

When you’re well-prepared, taking the written test 
isn’t all that difficult. After weeks of studying, I passed 
on the first try! 

Now it’s time to start planning that first shack. Af- 
ter spending several days studying the ham magazines 
and requesting information on equipment, yet another 
snag. If you don’t have a call, many of the suppliers 
won’t send a catalog or sell you anything! When my 
ticket finally arrives I still wouldn’t have a shack if it 
were left to these suppliers. Fortunately, some fellow 
hams had a good supply of catalogs and spare equip- 
ment to get me started. 

John, no I haven't forgotten what it was like when 
I got started. I remember the first two times I failed 
the code test. Scared. | remember my first contact. It 
was on 2-1/2 meters with a walkie-talkie I'd built. 

If they ask for a call to get a catalog, you can make 
one up that’s too new to be in the Callbook. They can't 
check it. They’re idiots. But I suppose they want to 
watch out for truck drivers trying to buy 10m rigs. 

David, callsign and address withheld Every day | 
see some new, improved product coming down the pike 
for ham radio or scanning enthusiasts, but I still have 
not seen anything to fill a gap I see forming. There are 
many of us out there who enjoy listening to public safe- 
ty communications, but are slowly being prevented by 
the technology being used. 

Most agencies use CTCSS (Motorola’s PL) but 
there are more and more agencies going to Digital 
Squelch (DPL), and I have yet to see any scanner or 
amateur receiver that can decode DPL. The growth of 
Trunked 800, and the 900 MHz system, is only adding 
to the problem. In larger systems, it would be almost 
impossible to listen to only the channel that we are 
interested in. Cleveland, Ohio, is a prime example. 
They will soon be going to a trunked system, and so 
far are licensed for 50 channel pairs, for all public safe- 
ty (possibly even all city services)—picking out only 
the police department’s second district would be 
impossible. 

Every day, computers get more and more sophisti- 
cated. It would seem that with a little work, someone 
could come up with a scanner or receiver that is ca- 
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IT’S ASNAP WITH THE ELEGANTLY SIMPLE 
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Morse Code teaching software from GGTE 
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~reason. You’ll learn quickest with the most 
modern teaching methods—including 
Farnsworth or standard code, on-screen 
flashcards, random characters, words and 
billions of canversations guaranteed to 
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in 12 easy lessons. 


Sneak through bothersome plateaus in one 
tenth of a word per minute steps. Or, create 
your own drills and play them, print them 
and save them to disk. Import, analyze and 
convert text to code for additional drills. 


Get the software the ARRL sells and uses to 
create their practice and test tapes. Morse 
Tutor Advanced Edition is approved for VE 
exams at all levels. Morse Tutor is great— 
Morse Tutor Advanced Edition is even 
better—and it’s in user selectable color. 
Order yours today. 
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* Runs 40 hr on one 9v battery 
3 Modes of Operation 
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( Check your accuracy against the answer key) 
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Deluxe Pocket 
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For all MS-DOS computers (including laptops). 


Available at dealers, thru QST or 73 or send 
$29.95 + $3 S&H (CA residents add 7.75% tax) to: 


A. GGTE, P.O. Box 3405, Dept. MS, 


4. Continious newly generated QSO. 
( New QSO are generated everytime) REA Newport tenths CA on 15 
5. Practice code exams just like the real L Specify 5% or 3% inch dis 


code test. (incl. answer key to check accuracy) 

6. Continious random words 
Computer Aided Technology Visa&MC, Add $5 S&H 
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you had a radar gun 
in your car? 
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The ZAPPER is 


RADIO FUN (ISSN 1055-887X) is published | pable of reading and decoding the signals coming from 


monthly by Radio Fun, a division of Wayne | the trunked radios, and allow for only that radio’s trans- awesome Answer ! 2 ELEMENT — ONLY 
Green, Inc., 70 Route 202-N, Peterborough | missions to be heard. Trunked systems are little more This magic-like little box activates any radar 3 BAND $ 95 
NH 03458, Subscriptions: $14.00 per year. | than a computer-controlled radio, so why can’t we get | # detector within 3/4 of a mile, Watch the brake lights (| KIT SPECIAL 2 8 ) 
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come on the speeding sports car that just flew by. 
Keep those speeding big trucks from eating your 
bumper. The ZAPPER is al0GHz amateur transmit- 
ter the size of a cigarette pack, operates on a 9v battery. 
Complete with road game "Trolling for Tailights”. 


$ 95 
Built & tuned only 49 Plus $5.00 S&H 
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Harveys burg, Oh 45032 
1-800-829-8321 


face/$32.00 airmail. Second class postage 
pending at Peterborough NH and addi- 
tional mailing offices. 


I know there are those out there who will try to say 
that we have no right to listen in on the police, and we 
should not try to invent the technology to make it hap- 
pen. But, as a police officer myself, I can say beyond 
a doubt: Most of the radio traffic is not so sensitive 
that others should be prevented from hearing it. There 
are times when the public should not hear certain parts 
of the traffic, but there are many scramblers on the 
market on VHF, and they work well. Like many de- 
partments, we are changing to an 800 trunked system, 
but we will no longer have scramblers (too expensive, 
they say). 

It would seem that with all the computer experts 
out there, someone must be able to come up with a 
computer-controlled receiver that would allow us to 
listen to trunked and DPL transmissions. 
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Resistance 


Continued from page 4 


BATTERY 
12 VOLTS 


SCEMATIC 
SYMBOL FOR 
RESISTOR 


Figure 3. A series connected circuit. 


tromotive force (EMF), but the standard 
symbol is V for any potential difference. 
Amateur radio still uses the symbol E for 
voltage, this is the exception, not the rule. 


Ohm/’s Law 


Georg Simon Ohm, a German physicist 
(1789-1854), in a primitive lab came to the 
natural conclusion that a unit of electrical 
resistance, equal to the resistance of a circuit 
in which an electromotive force of 1 volt, main- 
tains a current of 1 ampere. 

Ohm’s Law relates the voltage (V), the 
total current (I), and the total resistance (R) in 
an electrical circuit. Voltage is measured in 
volts, current in amperes, and resistance in 
ohms. Ohm’s Law is fundamental to the study 
of electrical circuits. 

For the current, Ohm’s Law can be written 
as: I = V/R (Equation 1). 

If we keep the same resistance in a circuit 


but vary the voltage, the current will vary. This 
can be demonstrated with a light bulb that has 
a 12V filament. 

With 12 volts applied, the bulb lights, indi- 
cating normal current. When V is reduced to 
10 volts, there is less light because of less I. 
As V decreases, the bulb becomes dimmer. For 
zero volts applied there is no current and the 
bulb cannot light. In summary, the changing 
brilliance of the bulb shows that current is vary- 
ing with the changes in applied voltage. 

For the general case of any V and R, Ohm’s 
Law is: l= V/R. 


The Voltage (V =I x R) 


This is Equation 2. The voltage across R 
must be the same as the V because the resis- 
tance is connected directly across the 12V 
battery. The numerical value of this V is equal 
to the product Ix R. 


RESISTORS 
IN 
PARALLEL 


R(total) = 


Figure 4. The Reciprocal Formula as used in calclations. 


52 
110Vg¢ 


Figure 5. Parallel circuit. 
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The Resistance (R = V/I) 


As the third and final version of Ohm’s Law, 


the three factors V, I, and R are related by the 
formula: R = V/J (Equation 3). 


Series Circuits 


If two or more components are used with 
the voltage source, different types of circuits 
are possible. When the components are 
connected with only one path for current through 
all of them, the result is a series circuit. The 
series path is made by connecting an end of 
each component to an end of the next. Which 
end comes first does not matter with resistors. 
Since there is only one path for electron flow, 
the current, I, must be the same in all the 
series components. 

The purpose of a series circuit is to connect 
different components that need the same cur- 
rent. However, the individual voltages across 
each of the series components can have dif- 
ferent values. These principles of series con- 
nections apply to DC and AC circuits. 

Rules of a series circuit: 1) The current is 
the same throughout the circuit; 2) The source 
voltage equals the sum of the individual Ix R 
drops; 3) The total resistance is the sum of the 
individual resistors. 


Parallel Circuits 


Components in series have one common 
current, but parallel circuits are used where it 
is necessary to have one common voltage across 
all the components. A typical application is 
for the lights in a house, where they all need 
the same 110V from the AC power line. As a 
definition, a parallel circuit is formed when 
two or more components are connected across 
one voltage source. The polarity of the con- 
nections does not matter for resistors. Each 
parallel path is then a branch circuit, with its 
own individual current. 

Parallel circuits, therefore, have one com- 
mon voltage across all the branches but sepa- 
rate branch current that can be different. The 
principles of parallel or series connections 
apply to DC and AC circuits. 

Using the Reciprocal Resistance Formula; 
We can derive this formula from the fact I7 is 
the sum of the branch currents, or: 


p=], +1+h,+ REVAN SOs 

However, I; is V + Ry. Also each Lis V + 
R. Substituting V + Ry for I; and the left side 
of the equation and V + R for each branch I 
on the right side, the result is: 


Vis eu Viedieke SV ia ease pee ae 


Rr R Ry R3 


etc. 


You can divide by V because it is the same 
across all of the parallel resistors. 

To solve for the total resistance in a paral- 
lel circuit use the Reciprocal Resistance For- 
mula, Equation 4, where: 


Rropay =e esl 


Example 1: Five amateur radio units hav- 
ing resistance of 5, 12, 17, 23 and 49 ohms are 
plugged into 110-volt outlets. If all the appli- 
ances are turned on, what is the total parallel 
resistance (R!) and the total current (I7)? 

When using Equation 1| with a calculator, 
use the [EE] or [EXP] key for the exponents 
(power of 10), K-ohms equals exponent 3. Your 
calculator will then default to a positive ex- 
ponent. The [1/X] key on most calculators is 
the reciprocal key; some calculators use the 
[1-1] key for the same function. Practice with 
the following example: 


Figure 6. Actual circuit with 
terminals across R,. 


Figure 7. Disconnet R, to find 
that Vyq is 27V. 


Figure 8. Short-circuit V to find 
that Rap is 2-KQ 


Figure 9. Thevenin equivalent circuit. 


Figure 10. Reconnect R,, at terminals 
A and B to find that V,, is 27V. 


ENTER DISPLAY 

[CE/C] 0. 

5 [1/X][+] 0.2 

12 [1/X][+] 0.2833333 

17 (1/XJ(4] 0.342156862 

23 [1/X][+] 0.385635 123 

49 [1/X][=] 0.406043286 

[1/X] 2.46791609 or 2.5 ohms 
[STO] 2.46279 1609 


Continued on page 9 
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Newcomer 
Continued from page 3 
fun things you can do in amateur radio. I want to 
get you excited about RTTY, slow-scan, packet, 
and all the rest. I want you to have as many ad- 
ventures as I have. Maybe more, if possible. I’ve 
been on some hairy DXpeditions where I came 
close to getting killed. But they were super fun too. 

In.the old days I could go down to Courtland 
Street in New Yok and buy parts to 
build just about anything. Then, af- 
ter the War, came surplus. Wow! I 
filled my cellar and four neighbors’ 
garages with surplus electronic equip- 
ment. Tubes? I had hundreds of ’em, 
from acorn and peanut tubes on up 
to huge transmitting tubes. You need 
an 833? No problem. 

These days you have to buy kits 
if you’re going to build. With more 
and more hams finding out how 
much fun it is to build we’re see- 
ing lots of new kits coming avail- 
able. Every time you buy a kit and 
build it I expect you to keep notes 
and let me know what problems 
you’ ve had, and how much fun. You 
let me know, and I'll pass along the 
word to help others. 

Once I’ve hooked you into try- 
ing some new aspect of amateur ra- 
dio through Radio Fun I expect you 
to do your bit to get others hooked. 
I want articles, letters, and pho- 
tographs. What I don’t want is for 
you to end up like several thousand 
old-timers, swapping signal reports 
and reciting the same old baloney 
for years. Or just rag-chewing. You 
have an incredible opportunity for 
adventure .. . for excitement... 
for fun, and I’m going to do what 
I can to get you to see how much 
fun there is to have. 


Subscribe 


You'll only be getting a couple of 
sample issues of Radio Fun, so ’m 
hoping you will quickly subscribe 
and not let your normal procrastina- 
tion separate us. It only costs $13 to 
subscribe. Heck, make that $25 for 
two years so I won’t have to waste 
postage getting you to renew next 
year. You’ll then be getting a month- 
ly shot of excitement and encour- 
agement to try new bands, new modes, 
and new fun. You don’t want to miss 
my story of operating from YK1AA’s 
shack in Damascus, do you? Or from 
Katmandu and 9NIMM? 

And while you’re at it, also want 
you to subscribe to 73. The down- 
side is that my editorials are longer. 
The upside is that it’s a bigger mag- 
azine and packed with reviews of 
new equipment (more than any oth- 
er ham magazine by far), and lots 
of articles that will help you learn 
more about slow-scan, packet, an- 
tennas, and so on. 73 is the maga- 
zine for active hams. It’s only $20 
a year. I started it back in 1960 and 
for some reason it’s still going. So 
here I am, a living link with the past. 
But I’m also, as I said, a been-there, 
done-that editor. 

I’ve worked seven states on 10 
GHz. I’ve represented America at 
the ITU in Geneva. I’ve been on 
two around the world DXpeditions. 
Oh heck, you don’t want to read 
about all my stuff, what you want 
to do is get busy and start having 
your own adventures. You can read 
about mine in Radio Fun and 73. 
And, if I can ever get you to write 
and take some pictures, maybe I’ll 
be printing your stories of DXpe- 
ditions, getting new hams licensed, 
and adventures on our satellites. 
Maybe you’ll send me some DX 
_ color photos you’ve gotten via slow- 


VS-M AND VRM-M SERIES 


scan. Or lists of the DX you’ ve worked on 160m 
and 80m. Or perhaps I’ll work you when you’re 
visiting 3D6 or 7P8. Yep, I'll tell you I been-there, 
done-that. 


Subscribe for a Friend 


Is there someone you know who’s interested 
in hamming? You could do worse than get 
their juices going with a gift subscription to 


ASTRON 


CORPORATION 


9 Autry 
Irvine, CA 


MODEL VS-50M 


RS-L SERIES 


RM SERIES 


MODEL RM-35M 


RS-A SERIES 


MODEL RS-7A 


MODEL RS-35M 


MODEL VS-35M 


RS-S SERIES 


MODEL RS-12S 


(714) 458- 


Radio Fun. For $25 you can sign up two friends 
and give them monthly reminders that you 
are thinking of them. It might get them busy 
getting their tickets, or getting involved with 
more adventure, if they are already licensed. 
That’s about what you spend going to the movies, 
right? Or for one dinner out. You might just turn 
out to be the angel who turns some youngster’s 
life around by getting him or her involved with 


92718 
7277 © FAX (714) 458-0826 


amateur radio. 

The chap who brought that box of old 
radio parts into the Dutch Reformed Church 
in Brooklyn back in 1936 is long gone, but 
the mischief he caused lives on and you 
can enjoy the results in my magazines. So 
polish up your halo and give some gift 
subscriptions to Radio Fun. Give yourself 


one too. 


ASTRON POWER SUPPLIES 


e HEAVY DUTY ¢ HIGH QUALITY * RUGGED ¢ RELIABLE 
SPECIAL FEATURES 


SOLID STATE ELECTRONICALLY REGULATED 
FOLD-BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted output 
CROWBAR OVER VOLTAGE PROTECTION on all Models 
except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L 

MAINTAIN REGULATION & LOW RIPPLE at low line input 
Voltage 

HEAVY DUTY HEAT SINK ¢ CHASSIS MOUNT FUSE 
THREE CONDUCTOR POWER CORD except for RS-3A 
ONE YEAR WARRANTY @ MADE IN U.S.A. 


LOW PROFILE POWER SUPPLY 


Colors Continuous 
MODEL Gray Black Duty (Amps) 
SL-11A e 
SL-11R e 
SL-11S ° 
SL-11R-RA ° 


ICS* 
(Amps) 


PERFORMANCE SPECIFICATIONS 


¢ INPUT VOLTAGE: 105-125 VAC 

© OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 
(Internally Adjustable: 11-15 VDC) 

e RIPPLE Less than 5mv peak to peak (full load & 
low line) 

e All units available in 220 VAC input voltage 
(except for SL-11A) 


Size (IN) Shippin 
HxWxD Wt. (tbs) 
25m x 75h x 9% 12 
2x7 x 9% 
25 x 15 x 95h 
43,x7 x9% 


POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE 


Continuous 
MODEL Duty (Amps) 
RS-4L 3 
RS-5L 


19” RACK MOUNT POWER SUPPLIES 
Continuous 

MODEL Duty (Amps) 

RM-12A 9 


RM-35A 
RM-50A 
RM-60A 
Separate Volt and Amp Meters 
RM-12M 
RM-35M 
RM-50M 
RM-60M 


Continuous 
Duty (Amps) 
2.5 


Continuous 
MODEL Duty (Amps) 
Switchable volt and Amp meter 


RS-12M 
Separate volt and Amp meters 
RS-20M 
RS-35M 


RS-50M 
RS-70M 


Ics* 
(Amps) 


Size {IN} 
HxWxD 


3% x 6% x 74 
3% x 6% x 7% 


Size (IN) 
HxWxD 
5% x 19 x 8% 
5% x 19 x 12% 


5% x 19 x 122 
7x19 x 12% 


Wilt 


5% x 19 x 8% 
5% x 19 x 12'2- 
5% x 19 x 12% 
7x19 x 12% 
Size (IN) 
HxWxD 
3 x 43% x 5% 
3% X 642 x9 
3%2 X 6% X 7% 
3% xX 64%x9 
4x Tl X 10% 
4X 72 x 10% 
4%x8x9 
4x 7% x 10% 
5x 9x 10% 
5 XE x 11 
6 K 13% x 11 
6 x 13% x 12's 
Size (IN) 
HxWxD 


Shipping 
Wt. (Ibs.} 
4 


Shipping 
Wt. (ibs.) 


4% x8x9 


5x9 x 10% 
5X ALKAT 
6 X 13% x 11 
6 x 13% x 12% 


Separate Volt and Amp Meters © Output Voltage adjustable from 2-15 volts ¢ Current limit adjustable from 1.5 amps 


to Full Load 
Continuous 
MODEL 


Duty (Amps) 
@13.8VDC @10VDC @5VDC 
9 5 2 


VS-12M 
VS-20M 9 4 
VS-35M 15 rf 
VS-50M 


Variable rack mount power supplies 
VRM-35M 25 
VRM-50M 


Built in speaker 


MODEL 
RS-7S 

RS-10S 
RS-12S 
RS-20S 
SL-11S 


Continuous 
Duty (Amps) 
5 


*1CS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) 


ics* Size (IN) 


HxWxD 


Shipping 
Wt. (ibs.) 


42x8x9 
5x 9X 10% 
5x 11x 11 
6 x 13% x 11 


5% x 19 x 12% 
5% x 19 x 12% 


Size (IN) 
HxWxD 
4x 7% x 10% 
4x 7% x 10% 
4% x8x9 
5x9 x 10% 


25 X 7% X 9% 
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The Mistakes New DXers Make, Part 2 


Learning the ropes of long distance hamming. 


by Steve Katz WB2WIK/6 


Last month, in Part 1, we introduced you 
to the world of DX by first pointing out some 
of the awful operating practices that new- 
comers sometimes use. We defined what we 
mean by real DX, and we discussed DX nets, 
packet cluster nets, and QRP etiquette. Let’s 
move on now to split operation. 


Split Operation 


Many DX stations operate “split,” that is, 
. they transmit and receive on two different 

frequencies. Don’t hate them for it. They 
do it to make it easier on those of us trying 
to work them—we’ll be able to hear them 
while others are still calling because the pile- 
up is on one frequency, while the DX 
station is on another. The technique works 
well if the DX station can control the pile- 
up so that callers don’t occupy the whole 
darned band. 

The best technique a DX station can use 
is to announce the upper and lower frequency 
limits of his receive tuning range, and not 
answer anyone outside those limits. For 
example, FO@CI (Clipperton) might say, 
“CQ DX 185 to 200” on 20 meters. This 
means he’s listening on 14.185 to 14.200 
MHz. He might be transmitting on 14.152; 
it doesn’t matter. He’s announced where he’s 
listening, and that’s all that counts. If the 
DX operator is smart, he won’t even both- 
er listening on his own frequency or even 
100 Hz outside the announced limits. If you 
call him, be sure you’re within the limits 
he’s announced. If you’re not licensed to 
transmit where he’s listening, forget it for 
the time being and look for somebody else 
to work. 

Actually, one of the best times to work 
DX is when a rare DXpedition is on the air! 
For at least the first few days of such an 
operation, practically the whole world is 
calling the new “rare one,” leaving the rest 
of the band wide open for whoever isn’t 
involved. I’ve worked some of my best DX 
just up or just down the band from “rare 
DX” pileups, by ignoring the “‘rare one” and 
looking around for somebody else. 


If your particular rig cannot work split, 
you can still be involved in split operations, 
but it’s more work (or fun, depending on 
how you look at it!). One easy way to work 
split without having a modern transceiver 
which has this function is to have a second 
receiver. Used receivers which work fine on 
the ham bands can be found for less than 
$100 at many swap meets. Use the spare 
receiver as your main receiver, and use your 
transceiver as a transmitter only. This will 
mean you’ll need either two antennas (one 
for transmitting, one for receiving), or an 
antenna relay to switch your single antenna 
back and forth between the two pieces of 
equipment. It’s really no big deal. Also, a 
lot of older rigs, even those dating back to 
the 1960s, had available “external VFOs” 
which allowed them to operate split when 
connected to an accessory socket. But some- 
times the “external/remote VFO,” even 
secondhand, can cost more than a spare 
receiver. Faced with the choice, I’d go for 
the second receiver—it’s a more versatile 
tool. 


More Tips — 


Many newcomers draw the incorrect 
conclusion that a big, powerful amplifier is 
a real asset to working DX. NOT! If I had 
to list the most important ingredients to DX 
work in order of priority, they’d be: 

1. Operating technique 

2. A good antenna 

3. A good receiver 

4. Flexible operating hours (actually, maybe 
this should be #2!) 

5. Transmitted signal quality (modulation, 
keying characteristics, “cleanliness” of 
signal) 

6. Transmitter power (the higher, the 
better!) 

You might notice that the “big amplifier” 
places down there at the bottom of the list. 
Operating technique, antenna, receiver, and 
flexible operating hours are all important 
factors, and all surely more important than 
transmitter power. I’d trade being able to 


Photo A. Everyone should have a “momento” display, a place for memorable 
photos, awards, or whatever. 
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always operate at sunrise and sunset with 
50 watts for having a 1500 watt amplifier 
any day of the year. And I'd also surely rather 
have nearly 30 years experience at working 
DX (which I do) than that big amplifier. 
Same goes for signal clarity. It doesn’t help 
to have a distorted 1500 watt signal when a 
“clean” 50 watt signal will get through 
better every time. 

When all the other bases are covered, the 
big amplifier will help you make more DX 
contacts with ease. But remember that 1500 
watts is only 11.76 dB (about two “S” units) 
more powerful than 100 watts. There’s much 
more than 11.76 dB difference between 
various antennas, The station with the 5 
element monoband beam on a 70-foot 
tower has much more than an 11.76 dB ad- 
vantage over the station with a dipole at 30 
feet or a vertical in his backyard. That’s not 
to say that a low dipole or vertical cannot 
work DX—sure it can, but it might take a 
bit more talent than using the big beam on 
a high tower. Most of the best operators in 
the world started out as “‘little pistols,” not 
big guns, and developed their expertise by 
successfully DXing with very modest 
stations. 

Since we’ ve touched on antennas, let me 
add a brief word for the uninitiated: If you 
don’t have a big tower and beam, and most 
newcomers don’t, remember that some of 
the basic laws of antennas dictate that a ver- 
tically-polarized antenna will generally 
radiate (and receive) a lower-angle signal 
than an antenna that’s horizontally-polar- 
ized. Lower-angle radiation means reflect- 
ing your signal off a more distant point in 
the ionosphere, making for greater (longer 
distance) DX. As such, a good vertical 
antenna will be superior to a typical dipole 
for DX work. But I said a “good” vertical 
antenna. If you want to work DX on sever- 
al bands and have limited space or a limit- 
ed budget (or both), try a good vertical. This 
would be something like an R-7, DX-88, 
HF6V, etc., elevated as high as possible above 
your property and installed over an adequate 
counterpoise (ground plane system), or a 


Photo B. The main operating station. 


GAP Challenger ground-mounted and in- 
stalled in the clear of local obstructions. But 
beware that a really good vertical is nota 
great antenna for local work and tends to 
have too low a radiation pattern for “short 
skip.” If you have a limited budget and want 
to work both DX and close-by stations, it,is 
helpful to have a well-installed vertical for 
the long-haul DX, supplemented by dipoles 
for the closer stuff. Read antenna books and 
make a habit of reading Joe Carr’s column 
for more info on this. 


Bands and Countries 


For the Novice and Tech-Plus hams, the 
only place to work voice DX is 28.300- 
28.500 MHz (or, for Techs, occasionally on 
50 MHz when conditions are right). But 
everyone who has passed a code test has 
CW privileges on three more great DX bands: 
3.7, 7.1 and 21.1 MHz. With the decline in 
solar activity that will place us in the “DX 


doldrums” for the next few years on the © 


bands above 14 MHz, both 40 and 80 
meter CW will be “where it’s at” for some 
interesting DXing through the year 1997 or 


so. Most of the best (rarest) DX hangs out ~ 
at the low end of each band, in or near the — 


Extra-Class CW subbands; however, there 
is DX to be worked in the novice CW 
subbands, too. The recent Clipperton Island 


DXpedition, FOOCI, was worked by a good 


number of Novice/Tech-Plus operators; 
I heard FO@CI calling CQ in the Novice 
bands myself. Many other expeditions to 
“rare ones” eventually get to the Novice sub- 
bands as well—maybe not during the first 
few days of the operation, but after the “main” 
operation calms down and they’ ve worked 
most of the world, even the DXpedition 
groups start searching around for new 
contacts. 

The International Telecommunications 
Union (ITU) stations, like 4U1UN in New 
York City and 4U1ITU in Geneva, Switzer- 
land, spend a lot of time in the Novice bands 
and count as new countries, apart from the 
countries in which they are located. 
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Remember that even KL7 (Alaska) and KH6 
(Hawaii) count as DXCC countries, a throw- 
back to the time before they became states. 
Besides KL7 and KH6, which count as both 
states and countries, other U.S. territories, 
many of which are quite close by, have Novice 
Class licensees who populate the bands. 
Puerto Rico, the U.S. Virgin Islands, Guam, 
Midway, etc. are examples. United States 
territories contain 21 separate DXCC coun- 
tries: The U.S.A. (“lower 48”) and 20 
others. Your DXCC total could potentially 
be 21 before you work a foreign country! 
French territories total 18 different DXCC 
countries: France, plus 17 others. British 
territories total another 14; Russian republics 
comprise another 14. 

When you upgrade to General Class, you’ ll 
have available to you the premier DX band 
for the mid-1990s: 30 meters. This digital- 
mode only band (CW + advanced digital 

‘modes allowed, no voice), while only 50 kHz 
wide, is the hangout for the world’s juiciest 
DX and is often “wide open” when 20 me- 
ters is closed down tight (no worldwide prop- 
agation) and 40 meters is too full of QRM 
to work anybody. Not only is 30 meters in a 
prime part of the radio spectrum for world- 
wide propagation about half of each day 
(check conditions by tuning into WWV on 
10.000 MHz and watching for changes in its 
signal strength), but it is the “poor man’s” 
DX band because it is the only band in the 
MEF-HF-VHF spectrum with a full-time pow- 
er limit for all classes of licensee. No 1500 
watt amps to compete with on this band! And 
not many users have beams for 30 meters, 
either (although some do). If you put 100 
watts into an efficient vertical antenna, you’ ll 
be about equal with 90% of the stations on 
the band. 


QSLs 


While DX contacts may be fun, receiving 
QSL cards confirming those contacts adds a 
new level to your enjoyment and will 
allow you to qualify for awards (DXCC, 
WAZ, etc.) mentioned earlier. How do you 
get DX contacts to confirm (QSL) your 
contacts with them? You can use any of these 
approaches: 

1. Batch your outgoing QSL cards together 
and send them out to the DX “via the bu- 


Resistance 
Continued from page 6 


Calculate I = V/R: 
117 [+][RCL][=] _ 47.50706301 

The five amateur radio appliances have a 
total parallel resistance of 2.5 ohms and a 
total current I of 48.0 amperes. 


Thevenin’s Theorem 


By using Thevenin’s theorem, many sources 
and components, no matter how they are 
interconnected, can be represented by an equiv- 
alent series circuit with respect to any pair of 
terminals in the network. 


Thevenizing a Circuit 


As an example, refer to Figure 4, where we 
~ want to find the voltage V; across the 2k Ry, 
and its current I, . 

To use Thevenin’s theorem, mentally dis- 
connect R;. The two open ends then become 
terminals A and B. Now we find the Thevenin 
equivalent of the remainder of the circuit that 
is still connected to A and B. 

Our only problem now is to find the value 
. of the open-circuit Vpy. 


reau.” This is the least expensive approach 
to QSLing and works quite well, with a 
couple of “caveats”: First, you must be a 
member of the ARRL to use our outgoing 
QSL bureau. If you’re not already a mem- 
ber, this will cost you $30 annually for mem- 
bership. The outgoing bureau doesn’t work 
for nonmembers. Second, this is a slow 
approach to QSLing. It is possible there will 
be a three- to six-month delay before the DX 
station even receives your card, let alone 
sends you one back. Also, some DX coun- 
tries cannot be accessed by the ARRL’s 
outgoing QSL bureau. 

2. Batch your outgoing QSL cards together 
and send them to the DX bureaus yourself, 
bypassing the League’s outgoing QSL 
service. This way, no ARRL membership is 
required and the DX station will get your 
card somewhat faster. But this will cost you 
more in postage, since you’re mailing 
directly to foreign countries. If you use 
airmail for the fastest possible service, even 
one QSL card in an envelope will cost you 
$0.50, as foreign airmail service from the 
U.S. Post Office costs $0.50 per half-ounce 
(not full ounce). Still, some DX countries 
have no incoming QSL bureau, so this won’t 
work for everybody. 

3. Send your DX QSL cards directly to the 
DX stations worked, one by one. This is the 
most expensive way, but it shortcuts the oth- 
er systems and helps assure a more speedy 
reply. When sending a card to a DX station, 
you'll need to use two envelopes: an outer 
envelope containing your properly complet- 
ed QSL card and another envelope (folded 
up is OK) which is “self-addressed” (already 
addressed to yourself), but not stamped with 
U.S. postage, since U.S. postage doesn’t work 
anywhere except in states and U.S. 
territories. In addition, the outer envelope 
would normally contain some form of postage 
payment from you to the DX station, to 
relieve his burden of postage costs. This could 
be two IRCs (International Reply Coupons, 
available from your local Post Office) or a 
U.S. dollar bill or two. Assuming you send 
a single QSL card by airmail this way, your 
cost of receiving back a single QSL card from 
that DX station will be about three dollars! 
But this method has the highest likelihood 
of receiving a prompt reply. Note: If you QSL 
a DX station directly, be sure you know his 


The Thevenin voltage is the voltage that 
appears across the load terminals when you 
open the load resistor. Because of this, the 
Thevenin voltage is sometimes called the open- 
circuit or open-load voltage. Vy is the sym- 
bol for the Thevenin voltage. 


Equation 5: Vyy=_R2 X source voltage 
R R, a R5 


This is called the voltage divider formula, 
where R2 equals 3-K ohms and R2 equals 6k 
ohms and V1 equals 40 volts. 


ENTER DISPLAY 
[CE/C] 0. 

[(] 6[EXP] 3[)] 6000. 

[+] [J 6[EXP] 3[+] 3[EXP] 3 [)][=] 0.66666666 
[X] 40[=] 26.6666667 
Virq = 27 volts 


If this calculation is performed without 
parentheses, the algebraic hierarchy completes 
the multiplication before the addition. With- 
out parentheses the result is 240080. 

The Thevenin resistance is the resistance 
looking back into the load terminals when all 
sources have been reduced to zero. This means 
replacing voltage sources by short circuits and 


proper “QSL route,” or you might be wast- 
ing all that money. Many DX stations, 
especially very active, popular ones or DX- 
pedition groups, use “QSL Managers” lo- 
cated elsewhere, not at their home station ad- 
dresses. If your DX contact has a “stateside” 
manager (based in the U.S.), you’re very 
lucky, as this will cost you less. When 
QSLing a DX station via a stateside manag- 
er, you can use an SASE (self-addressed, 
stamped envelope) with U.S. return postage 
on it and maybe do the QSL thing for only 
$0.58 total ($0.29 on the SASE and $0.29 to 
mail the outer envelope). If you QSL a DX 
station via a stateside manager and he is an 
ordinary DXer, you usually don’t need to 
include any money. However, if you QSL a 
“DXpedition” via a stateside manager, it is 
wise to include a dollar or two, not for postage, 
but to help the group pay for their expedi- 
tion expenses. If you don’t do this, your 
reply QSL will usually come back “via the 
bureau,” and not directly to you. 

4. Always be sure to have some money 
and/or postpaid envelopes (whichever your 
local-area incoming bureau prefers) on file 
with your authorized Incoming QSL Bureau, 
which has absolutely nothing to do with the 
outgoing bureau. (Confusing, huh?) The 
outgoing bureau, as discussed in #1 above, 
is the ARRL in Newington, CT. The incom- 
ing bureaus are independent and located in 
each call area (some call areas might have 
two—find out which one is the right one for 
your callsign prefix). Their names and ad- 
dresses are listed in each edition of the 
Radio Amateur Callbook. \ usually send my 
bureau about $10 or $20, along with my 
correct mailing address, and they forward 
incoming DX cards to me until all the 
money is used up, then they ask for more. 
Don’t worry about them using your money 
for beer and parties—the bureaus are 
honest and well-run. They handle thousands 
of QSLs each month and lose very few. But 
if you don’t have your current address and 
some money on file with your bureau, you’ ll 
never receive any cards this way. Oh, yes, 
one last note: Your “local” buréau is based 
on your callsign prefix, regardless of where 
you actually live. If you live in a call area 
other than the one where your license was 
issued, you must use the bureau for the 
numeric digit in your callsign. For example, 


current sources by open circuits, shown in 
Figure 6. 

We can use the Product over Sums formu- 
la to solve for Thevenin resistance: 


Equation 6: 
Rey = RL x R2 
R1+R2 


R1 = 3,000 ohms and R2 = 6,000 ohms 


ENTER DISPLAY 
[CE/C] 0. 

[(] 3[EXP] 3[X] 6[EXP] 3[)][+] 18000000. 
[(] 3[EXP] 3[+] 6[EXP] 3 [)][=] 2000. 


The Thevenin resistance is 2,000 ohms. 


If this calculation is performed without 
parentheses, the algebraic hierarchy completes 
the multiplication before the addition. With- 
out parentheses, the result is 6,000 ohms. 
Figure 8 illustrates the Thevenin resistance 
and Figure 9 shows the reconnected Thevenin 
voltage with the load resistor RL. 


Power Dissipation in Resistance 


When current flows in a resistance, heat is 
produced because friction between the mov- 
ing free electrons and the atoms obstruct the 


my incoming DX bureau is the W2 Call Area 
QSL Bureau in New Jersey, even though I’ve 
lived in California for six years. I still have 
a “2” in my callsign, and that’s all that counts. 

Don’t hate the DX for wanting us Amer- 
ican hams to pay for return postage on QSL 
cards. Remember, we are the most common 
amateur operators in the world. Nobody needs 
another card from the U.S. They are the “rare” 
ones, from whom we desire some service. It 
is natural to expect that we’ ll have to pay for 
that service. However, if you do all your 
QSLing “via the bureau,” both incoming and 
outgoing, and don’t mind the delays 
encountered this way (it can take six months 
to a year or more to get a QSL reply via the 
bureau), many DX stations do QSL 100% 
“via the bureau” and we don’t have to pay 
them anything to do it. 


What to Remember 


Getting back to the title of this article: 
What mistakes do new DXers make? Let’s 
review: New DXers often spend too much 
time transmitting and not enough time 
listening; they often use silly phonetics; they 
sometimes have unclear diction and enunci- 
ation making their voices difficult for DX to 
understand; they tend to work DX first and 
then find they have no record of how to QSL 
the contact; they are confused about QSL 
bureau operations; they frequently have no 
idea about world geography and who is where; 
they often jump right on top of a DX station 
the second he signs his call; they are some- 
times confused by “split” operations and 
don’t set up their equipment properly; they 
often believe that high power is the biggest 
asset to successful DX work; they tend to 
ignore propagation vagaries and stick with 
one band, rather than switching bands con- 
stantly to take advantage of conditions; they 
are often not knowledgeable about nets, DX 
packetcluster systems and other helpful 
operations. If you’ve digested this article, 
you now know enough about all these things 
to become a bona fide DXer! 

So, if your interest is DX, go for it! Sharp- 
en your operating skills, study the propaga- 
tion bulletins, do a lot of listening, and then 
start working the rare ones. It won’t take long 
for you to sound like you’ve been 
doing it all your life. 


path of electron flow. The heat is evidence that 
power is used in producing current. This is 
how a fuse opens, as heat resulting from ex- 
cessive current melts the metal link in the fuse. 

The power is generated by the source of 
applied voltage and consumed in the resistance 
in the form of heat. As much power as the 
resistance dissipates in heat must be supplied 
by the voltage source; otherwise, it cannot 
maintain the voltage required to produce the 
current. 

Since power is dissipated in the resistance 
of a circuit, it is convenient to express the 
power in terms of resistance R. The formula 
P= V x I can be rearranged as follows: 

Equation 6: Substituting IR for V, 

P= Vo x=IRoG 

"P=PR 

This is a common form for power formula 
because of the heat produced by current in a 
resistance. 

For another form, subsisted V/R for I. Then: 

P=Vix te Venus 

R 

P= V? 

R 

In all formulas, V is the voltage across R in 
ohms, and producing the current I in amperes, 
for power P in watts. 
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MFJ Enterprises, Inc. 
P.O. Box 494 


Mississippi State MS 39762 
Telephone: (800) 647-1800; 

Fax: (601) 323-6551 
Price Class: $14.95 


The MFJ-1724B Dual-Band 
Mag-Mount Antenna 


by Paul M. Danzer NI1II 


A two-band mag-mount antenna for 15 bucks! 
As soon as I saw the ad I looked up my 
favorite 800 number, called, and the new 
antenna was on its way. 

Some years ago the first thing I did with my 
new minivan was drill a hole in the roof and 
install a through-the-roof antenna. This time 
my wife got the new car and she was not too 
crazy about drilling a hole in the roof of a new 
minivan with just a few hundred miles on the 
odometer. Oh well! 

The antenna arrived in a 31"-long box which 
surprised me since the advertised length was 
19", The 19" dimension is critical since the 
latest design trend in indoor parking garages 
seems to be pipes and beams located at exact- 
ly the height of a mini-van plus 20", The twang 
sound you hear is the antenna hitting a pipe 
which is only 18" higher rather than the 
usual 20". However, my fears were quickly 
removed when the outer box was opened to 
reveal an in-store display bubble pack with the 
advertised 19" whip assembly. Actually the 
total height of the antenna, including the base, 
is 19-1/4". 

The key antenna characteristics are given in 
the sidebar. MFJ is proud of its quality and pro- 
vides an unconditional one-year guarantee as 
well as an 800 number technical support hotline. 

Unpacking the antenna consisted of the usu- 
al struggle with a very sharp knife and the bub- 
ble pack. This is a trade between trying not to 
cut yourself and not to cut the item in the bub- 
ble pack—here it is especially important not to 
nick the enclosed coax feedline. An Allen wrench 
is included to tighten the whip into its socket. 
In addition, MFJ supplies an adapter which can 
be put on the end of the feedline, converting the 
antenna plug from a PL-259 to a BNC. 
Including this adaptor is a particularly thought- 
ful touch since many mobile rigs use the 
PL-259 but handie-talkies use BNC connectors. 


Will It Stick To the Car? 


The first step after unpacking a new anten- 
na is the smoke test: Does it work? I had just 
placed it on the car when a telephone call came 
requiring me to take a little ride (about 40 miles 
or so) on the interstate to pick up a repaired 
motor. Therefore, the first antenna test was in 
a heavy rain at highway speed (55 or so). The 
antenna stayed put on the flat surface of the 
roof—as it has for many miles since that ini- 
tial test. What makes this a significant test is 
that the antenna and base are very lightweight. 
Measuring its exact weight is difficult without 
cutting off the feedline, but with the feedline 
in my hand and the mag mount on a scale it 
read just slightly over 8 ounces. MFJ claims 
that it has an “extra powerful magnet.” Cer- 
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tainly there is enough power there to remove 
any worries of it falling off at highway speeds. 


SWR on 2 and 440 


Comparison of this antenna’s SWR with a 
19" through-the-roof installed antenna showed 


very little difference on 2 meters. With the par- . 


ticular SWR bridge used, both antennas show 
1.6 to 1 or less across the entire 2 meter band. 
Feedline loses with the supplied 15' of coax 
are therefore not a big consideration. A simi- 
lar test was made against a quarter-wave 
element for the 440 band. Here the meter used 
was probably not accurate enough to trust but 
the two antennas—the quarter-wave 440 MHz 
vertical and the MFJ unit—were just about the 
same. This is particularly interesting since the 
MF unit is supposed to give some gain above 
the simple vertical. 


Performance on the Road 


The real question with any antenna is “How 
well does it work?” It would be nice if we could 
call on a precisely calibrated VHF/UHF an- 
tenna testing range and compare the antenna’s 
performance with that of several other anten- 
nas, including a standard quarter-wave verti- 
cal. Unfortunately, such test ranges are not 
readily available and simply measuring the an- 
tenna with a field-strength meter on the front 
lawn is a good way to get misleading results. 
I was very interested in how the antenna worked 
on the top of the car, as I drove around. 

My test was very practical. I drove my car 
onto the back roads where the local repeater 
had a fade area. The rig used had a bar graph 
type of signal strength indicator. I pulled over 
to the side of the road and jockeyed the car 


LOW GAIN ANTENNA 


PATTERN Ne 


HIGH GAIN 
ANTENNA 
PATTERN 


back and forth until the bar graph read less 
than full strength on the signal strength indi- 
cator. Next I switched back and forth between 
antennas and noted the difference, if any. On — 
2 meters the result was a peak difference of 
two units at most—sometimes better on the 
single-band through-the-roof antenna and 
sometimes better on the MFJ mag-mount unit. 
My conclusion was there was no real differ- 
ence. A few inches in a shadow zone can eas- 
ily lead to the difference in any one test spot. 

On 440 the test was about the same. How- 
ever, on 440 MFJ calls out a 3 dB gain for the 
antenna. It is not clear what the reference is 
for the 3 dB, but if the reference is to a quar- 
ter-wave vertical this is a measurable gain. — 

At these frequencies, using FM, 3 dB is not 
a very significant number. If your signal is just 
too noisy to be understood through the repeater 
3 dB could make a difference. Except in this 
very unique case 3 dB will probably not be 
noticeable if your signal ranges anywhere from 
somewhat noisy to full quieting (“DFQ—Dead 
Full Quieting”). 

Test results against a quarter-wave vertical 
on 440 were mixed. There were no real 
differences. But before we jump to the con- 
clusion that the antenna doesn’t give a 3 dB 
gain the test has to be considered. In marginal 
areas, especially where hills provide shadow- 
ing, a gain antenna which produces a lower 
angle of radiation (see Figure 1) can actually 
provide a lesser signal strength than an 
antenna which has a large up coverage. While 
there is no proof that this is what happened it 
is one possible explanation. 


Pros and Cons 
There is no question that this product is a 


Continued on page 12 
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Figure 1. The low gain antenna has a wider vertical beamwidth and captures 
some of the high-angle refracted signal. 


Standard Amateur Radio Products 
P.O. Box 48480 


Niles IL 60648 
Price Class: $260 


The Standard C108A VHF 
Hand-Held Transceiver 


The smallest (for now) HT transceiver has arrived. 


by Dave Pelaez AH2AR/5 


Question: What weighs a little over four 
ounces, runs off of two AA batteries, and 
has continuous receive capabilities from 100 
MHz to 174 MHz? 

Answer: The latest creation from Stan- 
dard Amateur Radio Products! 

At the Arlington, Texas, HAMCOM last 
June, a fellow ham showed me a flier from 
Standard Radio. On the flier was a photo of 
a curiously-small hand-held 2 meter radio. 


As I was in the market for a micro HT, this 
particular design appeared to be exactly what 
I was looking for. A quick visit to the Ham 
Station booth proved fruitful—I picked up 
the last one they had brought to the show. 


The Unveiling 


After I had taken my newly acquired booty 
back to my flea market table, a young lad 
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sitting with his father at the adjacent table 
came over to look at this tiny transceiver. I 
spent some time paging through the instruction 
booklet to learn how to operate the many 
different functions on the HT. The same 
young lad came over a second time an hour 
later and said, “You mean you haven’t 
figured it out yet?” I then readily confessed 
that the HT was far smarter than me! 

The perfect excuse for us older-genera- 
tion types is that there were just too many 
distractions at HAMCOM to quickly learn 
anew HT program format. However, one of 
the very first things I did notice about the 
HT is that it does not come with a pocket/belt 
clip, even though the HT is drilled and tapped 
to accept a belt clip. The deletion of this item 
from the basic HT seems to be a little 
unusual. The instructions were clear that this 
item is not a part of the basic package, and 
it is carried as an optional accessory. 


Features 


As different manufacturers have produced 
their own way of programming an HT, jump- 
ing in cold on the keypad usually will cause 
some frustration ... (“Dave .. . Why are 
you yelling at your radio?”’) /f all else fails, 
read the instruc- 
tions. This HT has 
seven front-panel 
buttons, a numbered 
side volume con- 
trol, and a rotary 
frequency selector 
knob. It has pro- 
grammable sub- 
audible tone-fre- 
quency capabilities 
but does not contain a DTMF function, so 
you will have to use another radio when 
using the autopatch. 

Programming the radio actually ended up 
being easier than I initially thought. After 
individually programming 20 repeater fre- 
quencies with the CTCSS tones and offsets, 
the “‘logic’”’ of the way the radio is programmed 
begins to become clear. Almost all the func- 
tions of the radio-are controlled by the 
VFO/Memory key. Twenty-two separate 
parameters are set up using this key, and a 
menu with abbreviated terms can be scrolled 
by pushing this single button, or by pushing 
this button and turning the rotary frequency 
knob simultaneously. The HT also has 
provisions for a speaker-microphone. Yes, 
the Radio Shack speaker microphone will 
work with this HT. The speaker/mike input 
plugs are close to the antenna, but this does 
not seem to create any problems. 
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“My initial surprise 
when listening to OSOs 
was with the audio quality 
of the onboard speaker.” 


Power is provided by two AA batteries. 
Standard used a relatively new high-effi- 
ciency DC-to-DC converter (this technolo- 
gy is being seen in more and more consumer 
products). You can buy regular NiCd AA 
batteries, just make sure you have the larg- 
er size; it requires a special 1.4-volt-dual 
NiCd pack provided by Standard. It then can 
be recharged with the optional drop-in charg- 
er. There is no provision on the HT to use 
an external power supply. 

How long will two AA batteries last? I 
put some fresh alkaline “AA” batteries in 
the HT and, for this review, turned off the 
Automatic Power Off (APO) function. For 
the next 13 days I monitored amateur radio 
and airband traffic on the same set of bat- 
teries. I really was not expecting those bat- 
teries to last that long. During this same pe- 
riod I racked up about 15 minutes of trans- 
mit time on the HT. With the Auto Power 
Off function, the Battery Save function, and 
the basic very low current draw design of 
the HT using the high efficiency DC-to-DC 
converter, power drain is just slightly short 
of being downright amazing. 

The only criticism I have is of the battery 
compartment’s plastic cover that slides over 
the AA batteries. If this diminutive HT is wom 
on the belt, it will 
be just a matter of 
time before the bat- 
tery cover slides off. 
I took some Velcro 
and placed one small 
piece on the side of 
one of the batteries 
and the other on the 
interior “center 
track” of the battery 
cover. If the cover were ever to pop loose, the 
Velcro would hold the cover on. 

The provided “rubber duck” antenna is 
mounted to the HT with an SMA connector. 
Due to the radio’s very small size, a BNC 
connector would have been just too big. 
However, an SMA-to-BNC connector con- 
version is available at several parts houses 
in the event you want to use this radio with 
an extension antenna or in a vehicle. 


Performance 


In the receiver department, again the best 
term that comes to mind here is “amazing.” 
My initial surprise when listening to QSOs 
was with the audio quality of the onboard 
speaker. Although it’s not going to curl the 
wallpaper with a resounding blast, intelligi- 
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made in 
the U.S.A. 


Imagine your callsign on the 
A.R.E. Classic Clock! 


¢ Beautiful, laminated original artwork. 

¢ Quality quartz movement. 

¢ Suitable for wall or desk (approx. 9"x9"x2"). 

e Runs on one AA battery (included). 

* Only $39.99 (plus $4.50 shipping in U.S./foreign 
orders FPO New Hampshire). 

¢ Specify callsign and choice of simulated walnut, 
light oak or black frame. 

¢ Send check or money order to: 

Amateur Radio Excellence 


Box 1551eManchester, NHe03105 


Many great gift ideas 
in this issue for your 


Holiday Shopping! 


WANT TO LEARN CODE? | 


Morse Tutor Gold is the answer for the 
quickest and easiest way 
for beginners and experts alike. 

From the moment you start the easy and speedy 
self loading procedure to the day you reach your 
goal, Morse Tutor Gold will gently coach you 
through the learning process. 

Since 1987, GGTE has guided nearly 20,000 
hamsand prospective hams around the worldthrough 
proven structured lessons and a variety of character, 
wordand conversation drills. Straight forward menus 
make the process simple and fun. 

You select the characters and Morse Tutor Gold 
will prepare a random character drill with those 
characters. Morse Tutor Gold makes it easy to 
create your own drills or import text files. You can 
now type what you hear or copy by handand see, one 
line at a time, what the computer sent or what you 
typed. Pick the Farnsworth or the standard method; 
select the tone frequency most comfortable for you or 
select your code speed intenths ofa word per minute. 

You are always in command. 
Morse Tutor Gold uses your internal 
speaker or sound board (certified by 
Creative ‘Labs for all Sound Blaster 
Sound) products). And, ifyou use a sound board 


Eeeedsy the program supports volume control. 
Get the software the ARRL sells and uses to 


create practice and test tapes. Morse Tutor Gold 
is approved for VE exams at all levels. 


Attention Morse Tutor and Morse Tutor 
Advanced Edition registered users. 
Make sure we have your current address. 
Special upgrade offers will be mailed shortly. 
Don't miss out 


“Bought it on Friday-passed my 5 words on Sunday”, 
AA Fetes “Great program-does all it was said to-it 
was loaded and in use within 19 minutes of és arrival. 
Truly user friendly.” KDEANYL “Better than my wildest 
expectations! Sorry | didn’t have it years ago. ls mich 
bet ber than any cod tapes.” KBOYNR “By far the best 
Morse Cok program | have ever seen! |'m an ARRL VE.” 
)TEE4 “This '8 a cracketjack way Jor ths. newcomer 
£0 lean the Morse Coc Well worth the price” WB, 
Marks 
For all DOS computers. Available thru dealers, 73 
Magazine. QST, or send $29.95 + $3 S&H 
(CA residents add 7.75% tax) to: 
GGTE, P.O. Box 3405, Dept. MR, 
Newport Beach, CA 92659 
Specity 5% or 31% inch disk 
Morse Tutor Gold is a trademark of GGTE. 


Sound Blaster, the Sound Blaster Logo and the Sound Blaster 
Compatibility Logo are trademarks of Creative Technology Ltd. 
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The MFJ-1724B 


Continued from page 10 


winner. You get a lot for $15, including a stain- 
less steel whip with a matching black coating 
on both the whip and the base. Performance is 
as good as any other rooftop antenna of com- 
parable height and the one-year guarantee 
indicates that the manufacturer stands behind 
the product. One additional word of caution: 
The antenna looks remarkably like a slightly 
oversized cellular phone antenna. On the one 
hand this is good since it doesn’t shout out that 
there is ham gear in the car. On the other hand, 
it could suggest to a potential thief that there 
is a cellular phone in the car. I guess you can’t 
win! RF 


The Standard 
C108A 


Continued from page 11 


bility is superb. In noisy environments, a 
headset or speaker microphone would be 
more practical. 

Continuous receive coverage from 100 
MHz to 174 MHz is obtained with the C108A. 
Additionally, it has excellent sensitivity and 
audio quality when listening within the AM 
aircraft band. A check using an HP station 
monitor to verify listed receiver sensitivity 
specs indicated that the provided spec sheet 
was conservative. The double superhet 
design of the C108A makes for an extremely 
sensitive receiver. When compared to two 
other full-sized HTs manufactured three years 
back, this little elf has got really big ears. 

However, the lack of an LCD “S” meter 
is somewhat disappointing because if you 
want to ensure that you have found the best 
possible “X”’ prior to operating, it’s some- 
times difficult to determine whether the 
optimum position has been found without 
the help of an S-meter. This is even more 
critical when you are operating with about 
one-quarter of a watt. 

A check of the transmitter using a 1-watt 
Bird slug showed close to 250 mW with fresh 
batteries. Batteries that had been exercised 
brought the output down to 220 mW. This 
HT was obviously not designed for break- 
ing moonbounce records. I was looking for 
three things in a micro HT, and none of them 
had anything at all to do with the transmit- 
ter section. Although audio quality is 
exceptionally good with the C108A, the 
radio simply was not designed to be used as 
a primary HT, without the use of an HT am- 
plifier. To give you an idea of the difference 
in the 220 mW “footprint,” I programmed 
20 repeaters in a 3-watt handheld and the 
C108A. With both radios being used with 
their provided antennas, of the 20 Metroplex 


Sell your 
product in 
Radio Fun! 


Call today 
1-800-274-7373 


Radio Fun 


- The MFJ-1724B Dual-Band 
Mobile Magnetic Mount Antenna 


Gain 


Same as a quarter wave on 2 meters 


3 dB on 440 


Height 
Power Handling Capability 
Feedline 


19" (approximately) 
300 watts 
15 feet long with PL-259 connector, 


BNC adaptor supplied 


Radiator 
Guarantee: 
Approximate weight 


Stainless steel whip with center coil 
One year—unconditional 
17 ounces with feedline 


9 ounces without feedline 


Appearance 


repeaters I programmed, I could hear 12 on 
the full-sized HT and 14 on the C108A. (Two 


.| were marginal on the full-sized HT, but could 


be heard in the clear on the C108A). I was 
able to work into seven of the 12 repeaters 
I could hear with the 3-watt handheld. I could 
only work one repeater with the C108A. Be- 
fore you decide whether a low-power micro 
HT is going to be your primary rig, remem- 
ber that you will be limited, without the aid 
of an antenna or amp. 

What were the three things I was looking 


Black finish, relatively inconspicuous 


for in a micro HT? I was looking for a very 
small, convenient HT that would allow long- 
term receiving capability without having to 
rely on cumbersome battery packs. I was 
also looking for an extremely light package 
for use with portable DFing gear. Lastly, I 
was looking for a very small “communica- 
tor’ for hamfests and family outings. The 
Standard C108A clearly fits well within these 
three functions. Now if I could only 
remember where I put it . . . it’s so small its 


easy to lose! 


Features: 
C108A Standard Radio Company 2 meter HT 
(70cm version available) 


Receiver: 


100—174 MHz, including AM airband receive 
Squelch—two keypad settings (High or Low) 


Open squelch function 
Reverse offset function 


Band Scan, Channel Scan with “Pause” and “Busy” Scan 


Dual watch capability 


A 20-channel (memory), plus one call and VFO “channel” 
Automatic Power Off capability 


Battery Save Capability 
2.5 mm speaker jack 


Transmitter 


Output: Approximately 230 mW 


144—147.995 MHz 


Odd repeater split programmable 


CTCSS tone encoder 


Power Supply 
- 2 AA batteries 


NiCd pack and recharger stand available 


say You Saw It In Shah Fun 


Antennas 


Patent Pending 


Wigergalll 


Range Extender for 2 meter Handheld Radios 


* Boosts Signal from Flex & 1/4 wave 


+ Lowers Radiation Angle 
+ Improves both Receive and Transmit 
* Raises Low Power Performance 

* Saves your Battery Pack 


from AntennasWest 
Box 50062F, Provo, UT 84605 
1-801 373 8425 


* Easy to Use 

* Snaps on Handheld 

+ Unobtrusive 

+ Easily Concealed 

* Adds No Bulk or Height 
* Weighs only 1/3 oz. 


1-800-926-7373 


Infopak $1 Order Hotline 
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ICOM IC-2SAT 


One of the world’s smallest full-featured HTs. 


by Michael Geier KB1IUM 


Can a walkie ever be too small? Not as far as this 
op is concerned. The smaller the better! So I was 
especially excited to get to try out a little beauty, 
the new ICOM IC-2SAT. 

The operative word here is “wow.” The pictures 
in the ads don’t do justice to the 
_ | compactness of this thing. At 

| first glance, it looks like a toy. 
It doesn’t feel like one, though. 
The front is firm plastic, and the 
back is metal-and serves as the 
| heat sink for the RF output stage 
(as with most new rigs). The 
radio is very solid and, at about 
_ | t0 ounces (!), it seems hefty for 
| its size. It is somewhat thicker 

| than most small rigs, and has a 
contoured, sculpted shape, 
resulting in an unusual, but 
attractive, appearance. It fits 
beautifully in your hand. ICOM 
has paid great attention to the 
cabinet design, and it shows; the 
fit and finish are the best I have 
yet seen in a mini-rig. 

After “wow,” your next 
thought may be, “Where’s the 
battery?” Indeed, there is no 
battery included in the shipping 
box. This radio has an internal 
battery. Yep, this tiny HT is 
totally self-contained! It has 


Photo A. The ICOM IC-2SAT, the ulti- 
mate in miniaturization. 


only a 300 mA-hour capacity, though, so ICOM 
wisely offers optional batteries, in various voltages 
and current capacities, which snap on the bottom 
of the rig in the conventional manner. 


Good Looking with Nice Touches 


The supplied rubber duck is thin, flexible, and 
somewhat longer than most provided with today’s 
small rigs. In fact, it is slightly longer than the 
entire radio. No doubt, it has a bit more gain (per- 
haps less loss is a better description) than the “stub- 
by” ducks usually employed, and that’s important 
here because the rig is rated at only 1-1/2 watts out- 
put on high power with the internal battery. The 
package includes a belt clip (though I can’t imag- 
ine wanting to put such a small rig anywhere but in 
a pocket), a wrist strap, wall charger, and a fairly 
well-written manual with a full schematic. Also in- 
cluded is a crib sheet, a very handy item with a rig 
this complex. Various options, from the batteries to 
speaker-mikes and carrying cases, are available. 

The top of the radio has the antenna connector, 
squelch, volume, and “dial” knobs. Also located on 
top are the DC input, mike, and earphone jacks. The 
DC jack permits direct operation up to 16 volts (mean- 
ing you can plug it into your car cigarette lighter or 
a DC power supply) and internal battery charging. 

On the rig’s left side are round, rubberized PTT 
and FUNCTION buttons, which have an especial- 
ly nice feel. The LIGHT button, which is also used 
for a few seldom-performed programming opera- 
tions, is on the right side. The mike and speaker are 
located in the middle, with the keypad below them. 
The keypad has very tiny keys, but they are well 
separated from each other and easy to press. They 
are also set in from the front, making accidental 
keypresses unlikely. It’s a nice touch. 


Readout Display 


The LCD is very large and easy to read, although 
it loses contrast unless viewed from the bottom. The 
display shows frequency, + or - offset (called 
“duplex”), memory channel number, power output 
selection, S-units, and other assorted operating 
data. It is a 5-1/2 digit display, with no “0” or “5” 
at the end of the frequency. To display frequencies 
ending in a 5, a small “50” appears. Many new rigs 
are taking this approach, and I do not see the 
advantage; a fully displayed frequency avoids 
ambiguity and is easier to read. 

For night operation, a press of the LIGHT button 
illuminates the display with an unusual, deep red- 
dish-orange color generated by two LEDs, one on 
each side of the LCD. It’s very pretty, but not over- 
ly bright. It should be adequate in most situations. 
The lamp circuit has a timer that keeps the display 
lit for a few seconds after the last keypress, or you 
can turn it off manually by pressing the LIGHT 
button again. The keypad buttons do not light up. 


Alternate Frequency Entry 


Another recent trend has been toward the inclu- 
sion of a “dial” knob on top of the rig, and this is a 


good thing. It began with the Yaesu FT-23R, which 
did not have direct keypad frequency entry, mak- 
ing the knob essential. Now, even direct-entry rigs 
like the IC-2SAT have the knobs, and they are very 
handy, permitting easy selection of memories and 
CTC-SS tones, as well as an alternate method of 
frequency entry. 

This rig has provisions for CTCSS boards (an 
encoder or encoder/decoder) and a DTMF decoder. 
Neither is included. The new DTMF feature 
permits coded squelch using the tones generated by 
any rig with a keypad. Thus, you can use it to ig- 
nore any station not transmitting your personal code. 
You can use it with multiple codes, and even 
display them on the LCD so you know who’s call- 
ing! This could prove very handy in large cities 
where repeater overcrowding makes continuous 
monitoring tedious. To my knowledge, the IC-2SAT 
is the first handheld to incorporate such a decoder. 


Memory Management 


The rig has 48 memories which store frequency 
and offset, including a handy “call” memory 
accessible with one keypress. They are fix-tuned. 
That is, they cannot be used like separate VFOs. 
(The contents of any memory can easily be trans- 
ferred to the VFO, though.) The first 10 can hold 
odd offsets, but not independently entered RX and 
TX frequencies; you must know the offset. The 
other memories use whatever offset has been 
programmed into the VFO. The choice of up or 
down, of course, remains independent. 

Memory management, while fairly flexible, is 
also a bit unusual, There are four banks of 10 mem- 
ories each. To get to a memory in your current bank, 
all you need to do is press its number on the key- 
pad. (You must, of course, be in memory mode first.) 
To get to a memory in another bank, all you need to 
do is press its number on the keypad. (You must, of 
course, be in memory mode first.) To get to a mem- 
ory in another bank, use the dial knob to step through 
all the memories in between, or press the MR key 
until the bank appears. Once you have selected the 
memory bank, enter the last digit from the keypad. 

Here’s an example: You are at memory 3 and 
you want to go to 28. Press MR key until the “tens” 
digit becomes a 2. Then press 8 on the keypad. It’s 
a bit less convenient than simply pressing “28” and 
then MR, but it’s not hard to get used to. 


Skipping and Scanning 


Memories can be skip-scanned or hidden entirely. 
They can also be used to make the VFO skip 
certain frequencies during band scanning, another 
feature I had never seen before. In fact, the 
frequencies of memories set for skip-scan will 
also be skipped during VFO scan. It seems like a 
good idea, but it doesn’t really work too well 
because the rig stops on adjacent frequencies. 

The IC-2SAT has several kinds of scanning, in- 
cluding full-band scan, programmable limited-band 
scan, memory scan and priority watch. Memories are 
scanned at about three per second, a bit slow by 
today’s standards. (VFO scanning is significantly 
faster, but still not zippy.) A twist of the dial knob lets 
you change scan direction at will. All memories are 
scanned together, as if in one bank. You can mix 
modes. For example, you can have the priority watch 
check a new memory each time it checks, combin- 
ing memory scan and priority watch in one operation. 


In Addition... 


You can set the automatic power-off feature to 


ICOM America, Inc. 
2380-116th Ave. N.E. 
Bellevue WA 98004 


Telephone; (206) 454-7619 
Price Class: $440 


shut the rig down after 20, 40 or 60 minutes of in- 
activity. It warns you with four beeps, and the warn- 
ing works even if the keypad beeper is shut off. The 
beeper, by the way, is soft and unobtrusive. It is one 
of the few made today that I like to keep turned on. 

The timer function includes a real-time clock, and 
you can set it to turn the radio on at a preset time. 
The battery saver interval can be set for one-half sec- 
ond, two seconds, or off. This seems a bit limited. A 
choice of around one second would have been nice. 

Where most HTs have a reverse button, the 
IC-2SAT has one called MONI. On simplex, it sim- 
ply opens the squelch. When you’re using an off- 
set, however, it shifts to the TX frequency too! It’s 
nice if you want to check the input frequency of a 
repeater. If, on the other hand, you just want to open 
the squelch because the repeater’s signal is weak, 
you’ ll have to use the squelch knob. Also, you can- 
not transmit on the reversed frequency pair, as you 
can with a normal reverse switch. 

The rig has a 10-number by 15-digit autodialer. 
While sending, it keeps the rig keyed for the dura- 
tion of the number, even if you let go of the PTT. 
Also, you hear the tones as they are transmitted. 
Programming numbers is fairly straightforward, but 
sending them is not. If you happen to have already 
selected the autodialler memory you want, then you 
simply press the DTMF button with the PTT down 
and the number is sent. If, however, you need a dif- 
ferent number, you must first go to DIMF memo- 
ry mode, select the desired memory, exit that mode, 
press PTT and then DTMF. This requires five 
keystrokes, nearly as many as most numbers! This 
complexity limits the usefulness of the autodialer 
unless you usually use only one number anyway. 


Radio Performance 


The receiver, which covers 138-174 MHz, is very 
good. It is reasonably sensitive and selective, and 
the sensitivity holds up very well outside the ham 
band. The received audio sounds surprisingly good 
for the size of the rig. An experiment with a Kaboom 
Audio Enhancer (see the Yaesu FT-411 review on 
page 14 of the June 1989 issue of 73 Amateur 
Radio) improved the audio even more, but the en- 
hancer probably isn’t necessary with this radio. 

The transmitter, which covers 140-150 MHz, is 
rated at 1.5 watts output on high power when you are 
using the internal battery. At 13.8 volts, you get more 
than 5 watts output. Reports regarding the transmit- 
ted audio suggest that it is clear, but a bit tinny and 
underdeviated. Overall, it was considered quite ac- 
ceptable, but not great. It may be that the deviation is 
an adjustable parameter, but I have no way to know. 


Nit Picks 


This rig has many advanced features, some 
common ones seem to have been left out. There is 
no low-battery warning of any kind. When the bat- 
tery dies, attempts to transmit result in a flashing 
display, with no RF output. At that point, of course, 
it’s too late. 

In addition, there is no auto (ARRL band plan) 
repeater shift, a common feature on new HTs. Here, 
you must set the offset memory. Speaking of re- 
peater shifts, offsets are available only in 25 kHz 
steps. You can’t for example, enter in a 610 kHz 
shift. I’m not aware, however, of any repeaters with 
offsets that are not a multiple of 25 kHz; all the ones 
I’ve used have the standard (600 kHz) or 1 MHz split. 
Also, the display doesn’t indicate the status of the 
auto power off and battery saver functions. You have 
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How to Purchase the Right Radio 


by Stuart Landau K6YAZ 


Many times in my 37 years as a‘ham, I’ve 
had the urge to purchase a new piece of 
radio equipment. As my interests changed, 
or when | upgraded my license, I felt some 
urgency to add new equipment, or to 
replace my gear with the latest and great- 
est. I would like to share some of my 
experiences, both as an active.amateur, and 
as a person who repairs amateur radio equip- 
ment for a living. 

When you start using your new equip- 
ment, it’s nice to get the most out of it, have 
it operate for a long time and, if it fails 
someday, to be able to have it repaired for 
the minimum cost.and in the shortest time. 
This article may be useful for the beginner 
as well as the seasoned operator. 


Before You Make Your Purchase 


Decide what your requirements are, and 
how much you are willing to spend. If it’s 
possible, try out your choices at a local store 
or at someone else’s station. What looks 
wonderful in a magazine ad may or may 
not feel right when you actually have your 
hands on it. Read the magazine reviews in 
73 and Radio Fun and talk to others who 
use that equipment. You are probably go- 
ing to live with it for many years, so make 
your decision based on the best informa- 
tion available to you and on your own ex- 
perience and personal preferences. What 
might be perfect for someone else might 
not be right for you. 

If you think that you may need help 
installing the radio and in learning to use 
it, buying out-of-state rather than from a 
nearby dealer may be a mistake. You can 
hardly expect the local dealer to give you 
free advice and help when you don’t pur- 
chase from him too. 

Keep a copy of the invoice and serial 
number in a safe place. If required, send in 
your warranty registration. 

If you don’t have the money to purchase 
your rig new, it’s worth considering used 
equipment. When buying used equipment, 
be cautious. Years ago, dealers had good 
stocks of used equipment because they took 
in equipment as trade on new gear. They 
would go over the equipment before they 
sold it, and guarantee it. This is rarely done 
today, and the result is that most used gear 
is sold by private parties, with only their 
word backing up your purchase. 

If at all possible, carefully look over the 
equipment before you buy it. How was it 
treated? If it reeks of tobacco smoke, is dirty 
or in poor physical shape, be very careful, 
it may need a lot of cleanup and repair. Get 
a money-back guarantee if the buyer will 
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agree. Insist on getting the instruction man- 
ual. Try it out as soon as possible, or have 
someone who is qualified check it out. Be 
cautious of modified equipment. It could 
cause you a lot of problems. By using your 
good sense, and with some luck, you may 
save some money. 


When You First Get Your Radio 


Carefully unpack and inspect it. Keep all 
packing materials—you ll need them if you 
have to ship the radio in the future. Read 
the instruction manual before you attempt 
to use it! Be careful connecting it up for the 
first time, If it’s DC-operated, reverse 
polarity or over-voltage (above 16V) are 
radio killers. Double-check your work. Use 
the proper fuse. 


Taking Care of Your Radio 


Keep your radio clean. Cigarette smoke 
and dirt are hazardous to your radio’s health. 
Cover it when not in use. Keep it dry. Protect 
the radio from lightning, which can 
enter through the antenna, AC line, speaker 
or microphone, and 
even via your phone 
patch. If there is any 
possibility of a 
storm, disconnect 
everything—don’t 
take any chances. 


“Read the instruction 
book at the first sign 
of a problem.: 


a customer service line and a national ser- 
vice network. If you can’t seem to cure the 
problem, give the line a call. They are 
very good at solving problems. 

When you call, have the radio in front of 
you if possible, so that you can try things 
out while talking with them. Describe the 
circumstances that led up to the difficulty. 
Information about the band and mode you 
were operating on, your antenna system, 
operating temperature, as well as any oth- 
er useful information you can supply, may 
be the key to a fast fix. If a fuse has to be 
replaced, make very sure that it is the prop- 
er rating and type. This is your cheapest 
insurance against expensive repairs. If the 
proper fuse continues to blow find out why. 
Never use a larger size! 

Unless you have repair experience, the 
service manual, required test equipment, as 
well as tools and proper replacement parts, 
don’t try to align or repair your radio your- 
self. In most cases, you will only make 
things worse. A radio rarely fails because 
it has drifted out of alignment. This should 
be the last thing to try. Most of today’s 
radios use microscopic parts and require 
sophisticated test 
equipment and 
tools to make re- 
pairs. Tube radios 
are dangerous to 
service. High volt- 
age can kill, even 


Also, a nearby Many problems are if the radio is off! 
transmitter could If you can’t 
harm the receiver actually Op erator er ror, solve the problem 
front end if your ra- even if you have yourself, send or 
dio is connected to d h di 93 take your radio to 
an antenna. used the radio for years. a factory-autho- 


Don’t modify 
your radio! Dur- 
ing its warranty period this may nullify the 
warranty. Most modern amateur radio equip- 
ment was professionally designed and test- 
ed. Many factors are balanced by the de- 
signers to make it the best that it can be. 
Trying to get the last drop of performance 
out of it often results in poorer overall per- 
formance. 


If You Have a Problem With 
Your Radio 


Read the instruction book at the first sign 
of a problem. Many problems are actually 
operator error, even if you have used the 
radio for years. Try to remember anything 
that you did just before the problem 
occurred. Walk away from it for a few min- 
utes. Speak to someone else who uses the 
same radio. Most major manufacturers have 
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rized service or- 
ganization. They 
have the expertise to properly repair the ra- 
dio, unlike the guy down the street who used 
to repair televisions. When shipping is re- 
quired, the box will take a beating. If you’ ve 
saved the original packing materials and 
box, use these. If the shipping carton is old, 
it may have lost some of its strength. If you 
have any doubt about how well the container 
will protect the radio, replace it. 

Unless the radio is properly packed, it 
can break, and all the insurance in the world 
won’t help. A strong box, at least two inch- 
es larger than the radio in all dimensions, 
is needed; this provides “‘crush space.” The 
radio should rest in foam or plastic chips 
to absorb the shock of shipping. Anything 
that sticks out, such as the main tuning knob 
or plastic feet, often get hit; be especially 
careful in those areas. Don’t include 
accessories unless you are asked to send 


them. They could get lost. 

Send a written description of the prob- 
lem with your rig even if you’ ve spoken to 
someone at the repair company. The per- 
son on the phone and the individual doing 
the repair are probably not the same. The 
more information that you can give the 
repair person, the easier it will be for him 
to repair the problem. 

Do you think that something you did may 
have caused the failure? Tell them. 
Remember, time is money; yours. If they 
have to phone or write you for additional 
information, it’s on your time. 

Are there any additional things that need 
to be worked on? Be sure to note it. List 
the same items that you discussed on the. 
phone. Do you think that the antenna or 
microphone might have contributed to the 
problem? Has the radio been modified? 
Include information about any changes that 
you know have been done. ; 

When the radio is in the warranty peri- 
od, send a copy of the proof of purchase, 
or you may have to pay for the work. Has 
it been seen for the same problem in the 


past? Try to find a copy of the old repair: 


report, this may be a great help to the 
service person. How much money are you 
willing to spend on the repair without 
being contacted for an estimate? How do 
you intend to pay for the repair? How can 
they contact you? 

Give the repair facility a reasonable amount 
of time to complete the repair and to test 
their work. The service organization should 
be willing to list what was required to repair 
the equipment, and if out of warranty, return 
defective parts. Normally, an alignment and 
calibration would be a part of the work per- 
formed, and they should list exactly what 
they’ve done. Remember, some parts for 
older radios may no longer be available. 


If you are unwilling to have all outstanding 


problems repaired, the repair’ facility may 
refuse to work on it. They may require the 


rig to be brought up to specification in all — 
respects so that they can guarantee their 
work. Most repair shops are not in the busi- — 


ness of equipment restoration. This is a spe- 


cialty that they may not be able to provide. — 


In the case of corrosion or lightning dam- 


age, the shop may also refuse to work on it — 
because they can’t guarantee their work. — 
There may be hidden damage that will cause — 
the equipment to fail again in a short time. — 


If after you get the repaired radio back 
you are not happy with their work, contact 
the repair facility. Most of us take pride in 
our work, and want to get you back on the 


properly working. 
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Su b- AFFORDABLE - HIGH QUALITY ELENCO OSCILLOSCOPES Hitachi Compact Series Scopes 


: -212 - 20MHz Dual Trace $399 

: 2 YEAR WARRANTY Pi ORO tearm - - 50MHz, Cursors $995 
ey q : ? ae -523 - SOMHz, Delayed Sweep $949 
scri b j ak j -522 - SOMHz, DC Offset $895 

S 1 Fe co se ; é - - 40MHz, OC Offset $795 


- 20MHz, DC Offset $649 

~ - 60MHz, Dual Trace $1,149 
V-665A - 60MHz,DT, w/cursor $1,325 
V=1060 - 100MHz, Dual Trace $1,395 
V-1065A - 100MHz, DT, w/cursor $1,649 
V-1085 - 100MHz, QT, w/cursor $1,995 
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STANDARD SERIES DELUXE SERIES a aoass OOMtZ Ciegatece Ske 
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Ii PFIGE « 
S-1325 25MHz $349 S-1330 25MHz $449 US roa saree aa 


100% Cotton SPORTS SHIRT 51368 eONHe $649 5.1360 SOMME $778 eae 


$-1360 60MHz $775 2120 - 20MHz Dual Trace $389 
Features: Features: 2125 - 20MHz Delayed Sweep $539 


em broidered with your first name & call ! @ High Luminance 6°CRT m@ TV Sync @ Delayed Sweep B Dual time base 1541B - 40MHz Dual Trace $695 
c @ imV Sensitivity @ 2-x1,x10 Probes M Automatic Beam Finder = @ Illuminated internal © 2160 - 6OMHz Dual Trace, Delayed Sweep, 
(Si ze S-XXL) $2 8. 50 @ X-Y Operation ™ Complete Schematic i Z Axis Modulation gradicule Dual Time Base $949 
@ Voltage, Time, + Frequency differences displayed @ Built-in Component Test 2190 - 100MHz Three Trace Dual Time Base, 
on CRT thru the use of cursors (S-1365 only) @ Plus all the features of the “affordable” series Delayed Sweep $1,395 


Matching CORDUROY CAP embroidered ab des al ZEREA p 2ONe | ZOMS/s Storage. S078 


Digital Capacitance Meter Digital LCR Meter 


with your call ! (One size fits all) $11.50 eed |= Lc-1801 sal acdsee ase 


by Elenco 
i $125 : Model 93 $1,225.00 _—«70 Series 
$58.95] - Measures: Model 95 $1,549.00 —- Model 701 $65.00 
4 * Q ° cE Coils 1uH-200H ate Mode! 97 $1,795.00 Model 7711 $149.00 
Available in silver-grey with black embroidery spec namoes | ieee Caps 2000 smi | SO Series secur tennte. Frese 
= 159 basis accy Res .01-20M i Model 10 $62.95 80 Series 


or navy with white embroidery. Please include Big" Display Zero contlw/ Gaze | Big 1" Oispay by Elenco : Model 12 «$7995 Model87. $289.00 


$4.50 per order for shipping and handling. Digital Triple Power Supply | Video Head Tester Digital Multimeter | Color Convergence Generator 
Elenco XP-765 Elenco HT-200 w/ Inductance Elenco SG-250 


& Capacitance 

$289 If H $89.95 

(708) 931-6831 Sey le! BS | oe tite 
; : ; }- Finest in the ind 

5V@5A J is defective Ten Functions 10 Sai esa his oats 


, (24 hous 7 days) rivatat oorcrapacemcimcs, LQ “en 
Visa, Master Card, or Personal Check Sweep/Function Generator Function Generator XK-500 Digital / Analog Trainer 


Accepted bs with Freq. Counter ee Blox | Acomplete mini-lab for building, testing, prototyping analog and digital circuits 
== Sea $239 i ~ #9600 J Elenco's Digital/Analog Trainer is specially designed for school projects. with 5 built-in power 


RF & video output 
by Elenco 


ie eit - by Elenco Supplies. Includes a function generator with continously variable, sine, triangular, square wave 
. “ear Ee Sate settee $28. 95 forms. All power supplies 4.3 regulated and protected against shorts. 
Sh ay 8026 i 
itfi Id ° 6 lI ode! Power Supplies 
Sine, Baie Triangle, Pulse, Ramp _, Provides sine, triangle, square B Variable Power Suppl 
Willow Creek Forge Inc., 307 Whitfield Drive, Geneva, Ill. 60134 Petit ge Cond Prams samp hihi melodie: 
Internal Linear & Logic Sweep | $26.95 AM or FM capability ether ote aN 
25 to -2 @ Sam 
7 {-1,.25 to -15VOC @ 1 Amp) 
CIRCLE 38 ON READER SERVICE CARD Learn to Build and Program Flanaowide Band ae Gia aie 
Computers with this Kit Signal Generators SVDC® Lamp. 
Includes: All Parts, Assembly and Lesson Manual JOVAC Center tanpec 
@ 15VAC at 1 Amp 
Model Analog - Section 
MM-8000 


$129.00 


by Elenco 


Elenco 


HamWindows 


Your gateway to the world. 
Software that 
combines the amateur radio 
with a personal computer. 


Sell your product 


B OC offset 
® Moouiation FM-AM 
Digital - Section 

@ Eight data swiches 

1B Two no bounce logic switcnes 

® 8 LED readouts TTL dulfered 

RF Freq 100K-450MHz AM Modula- ™@ Clock trequency 1 to 100KHz 

Starting from scratch you build a complete system. Our tion of 1KHz Variable RF output © Clock amplitude SVPP square wave 
Micro-Master trainer teaches you to wnte into RAMs, a Breadboards 
ROMs and run a 8085 microprocessor, which uses § SG-9500 w/ Digital Display & $159.95 


. 
@ 2 dreacboaras ntain 


Radio Fun 
simular machine language as IBM PC 150MHz built-in counter $239 340 tie points 0 Assembled $129.95 Kit 


Call tod ay WE WILL NOT BE UNDERSOLD C&S SALES INC. 15 DAY MONEY BACK GUARANTEE 
UPS SHIPPING: 48 STATES 5% OTHERS CALL 1245 ROSEWOOD, DEERFIELD, IL 60015 FULL FACTORY WARRANTY 


IL RES add 7.75% TAX sna CORTADA ‘ F 
800-274-7373 PROBES INCL ALL SCOPES & meters _ FAX: 708-520-0085 » (708) 541-0710 pil) eed Per an eed 
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HamWindows, Inc. 
19032 Pauline Lane 
Huntington, CA 92646 


(714)729-4222 FAX (714)644-6277 X-BAND TRANSMITTER 


“ape (2% x 334 x 


CHEST HARNESS and 
Slow Scan TV BELT HARNESS 


CHEST HARNESS 
>, ° Zippered/Padded Pocket for pens, 
~ note pads, extra battery, etc. 
¢ Radio held chest height for hands 
free listening without earpiece 


CIRCLE 345 ON READER SERVICE CARD 


doesn't have to be expensive anymore! 


vides 10 dBm centered at 10.525 GHz. 
Integrated microstrip patch antenna elimi- 
nates the need for an external antenna. 
Advanced matching techniques secured 
good temperature stability with low frequency 
pulling. Great for long-range testing of radar 
detectors, calibration of radar receiving 
equipment, and point-to-point communica- 
tion links. 

Complete Assembled System 


Parts & Instruction Kit 
Plus $2.00 Shipping and Handling 


INNOTEK Inc. 


9025 Coldwater Road, Bldg. 100A, Fort Wayne, IN 46825 
(219) 489-0369 
Visa + MasterCard - Check » Money Order - COD 


Money-Back Guarantee 
CIRCLE 283 ON READER SERVICE CARD CIRCLE 351 ON READER SERVICE CARD CIRCLE 353 ON READER SERVICE CARD 


See live on 
your PC 
what 
satellites in 
orbit see 


Capture live breathtaking i images of the Earth for fun or | 
profit with our SpySat software and hardware package that | 
does it all. Track, capture, display, zoom and analyze | 
images directly from 6 or more environmental satellites. 
Complete Earth station package includes antenna, LNA, 
satellite receiver, demodulator, A-D converter and software, 
all for only $399 plus $25 shipping. For FREE information 
log-on to our bulletin board anytime at: (718) 740-3911. For 
information by mail send $5 (includes demo disk). 


VANGUARD Electronic Labs 


Dept. A, 196-23 Jamaica Ave. 
Hollis, NY 11423 Tel.718-468-2720 


Both harnesses =. MADE in USA of 1000 Denier 
padded Cordura® from Dupont, with Velcro® 
adjustments to fit almost any size Handie-Talkie. 
Weatherproof, they won't deteriorate or rot from 
Rain, Snow, or Perspiration. 


Every day more hams are enhancing their communication by using BELT HARN ESS 

images. Join the fun and see what you've been missing. Handy for everyday use in carrying your 
Quality Color SSTV is easy and affordable with Pasokon TV. $239.95 Handie-Talkie on the belt $ 18.95 
Requires IBM PC-compatible, '386 or better CPU, 1 Megabyte of memory, color VGA Quantity Discount Available 

display, MS-DOS. Shipping: $5 to U.S.A. and Canada, $15 for others. Write or call for +$3.50 S/H TX Res. +7.25% Sales Tax 


complete details. 


Absolute Value Systems Send Check or Money Order (USD) 

115 Stedman St. #R . 

Chelmsford, MA 01824-1823 ? EMARS 

(508) 256 6907 PO Box 781204 San Antonio TX 78278-1204 
e-mail: johnI@world.std.com Info: (21 0) 336-2953 
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Quotes & Orders (800) 433-3203 
Information (817) 429-9761 


FAX (817) 457-2429 
5635 East Rosedale Street 


ron 
Fort Worth, Texas 76112 


Electronics 9:30 to 5:30 M-F,9:30-2:00 Sat 


KENWOOD 


Mobiles Handhelds HF Radios 
TM-732A TM-241 TH-22AT TS-50S 


TM-742A TM-251 TH-78A TS-450SAT 
O Please call for the latest prices, specials and close outs! 


ICOM STANDARD YAESU 


IC-281 2m Mobile-save! New Mobile C5718ADA NewFT-11 
New 2GXAT under $300 Bargain 2m HT C158A DualbandFT-530 
We also carry a full line of complimentary products. 


VISA*MASTERCARD-DISCOVER:AMERICAN EXPRESS 


Radio Fun 


The first and only magazine written especially 
for the newcomer to amateur radio. 


Radio Fun is packed full of information to help you get more fun out of amateur radio. Basic 
“how-to” articles will get you up and running on packet, ATV, RTTY, DXing, and the dozens of 
other activities that make amateur radio such a great hobby. You’ll get equipment reviews geared 
toward the newcomer, letting you know how to get the most out of your new or used gear. We’Il 
help you upgrade to a higher class license with monthly columns designed to teach you what you 
need to know in a fun and exciting way. We’ll answer your questions on hundreds of things— 
how to check into a new repeater, how to build a QRP transmitter, how to get on the ham 
satellites, how to fix that broken rig, how a transistor works. You’ll find it all, and more, in the 
pages of Radio Fun. 


That’s 12 issues of the only ham radio magazine that is geared especially for the newcomer, or 
any ham who wants to get more fun and excitement out of amateur radio—Radio Fun. 


Get more FUN out of radio with Radio Fun! 
12 issues—$ 12.97 
CALL 1-800- 257-2346 
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BATTERIE 


Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 


YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 
CALL US FOR FREE CATALOG 


E.H.YOST & CO. 
7344 TETIVA RD. 
SAUK CITY, WI 53583 
(608) 643-3194 
FAX 608-643-4439 
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First & Still The Best 
The Mobile TM HW-3 
Multi-Band Mobile 

No Trap Antenna 


Also in stock, 


full line of COMET Antennas o) 


¢ Any 4 Bands (80-10 Meters) 
i) 


e¢ 10, 15, & 20 Meters 
— only $69.95 


Major Credit Cards honored. 


AXM ENTERPRISES 


11791 Loara St.. Ste. B, * Garden Grove, CA 92640 
1-800-755-7169 or FAX (714)638-9556 


Want help financing your hobby with profits from 
your own home-based business? 
Talk to Sue, NSORA 


There are no small 
victories in the fight 
against heart disease. 


American Heart 
Association 


© 1992, American Heart Association 


SENSATIONAL NEW WAY TO 
| LEARN CODE—Do Aerobics, 
|Sing, Jog, or Drive while 
|learning code! A fun & easy} 
/way to learn or retain Morse 
|Code skills. Now the secret is 
jyours with this amazing 
|syncronized breakthrough! 
Great fun tape for all licenses 


and classrooms! 


| Order: 


“THE RHYTHM 
OF THE CODE” 


Version 2 cassette today! 
Send $9.95 and $2.00 S/H to: 


/KAWA RECORDS | 


P.O. Box 319-RF 
Weymouth, MA 02188 


Check or money order only. 
We ship all orders within 5 days. 
MA residents add 5% sales tax. 
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Use Your Reader Service Card Today! 
Our Advertisers 
Want To Hear From You! 


Receiver/Spectrum Logger = 
1 to 1300MHz with AM/FM/WFM/SSB 

Features 2000 memory channels, 16 search 
banks. Backlighted LCD display, Attenuator, 
Delay, Hold, Bank lockout, Cellular locked out, 
RS232 Control, 1 Year Warranty, & Earphone 
jack. Size: 2 1/4H x 6 1/2D x-5 5/8W. Wt 
160z. Ground frt: $6.95. 2 Day Air Freight: 
$9.95. Call or Fax Toll Free, 24 hours/day 


COMMUNICATIONS 


NOS Ti 


10707 E. 106th Street Fishers, IN 46038 
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Radio Fun 
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SUBSCRIBE TO 


FOR ONLY $12.97 
12 GREAT ISSUES 


CONTACT YOUR 
ADVERTISERS 
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AND SEND IT TODAY! 
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Talkin's No Fun 


Without A Jo Gunn! 


4+4STAR 


UPS 
SHIPPABLE 


Other Models & Sizes 
Available in 10 or 11 Meters 


Saeet 
MasterCard VISA cene® 
| ON _) 


Call or send $2.00 for Complete 
Catalog and Pricing of Antennas. 


Route 1 - Box 32C, Hwy. 82 

Ethelsville, AL 35461 

(205) 658-2229 

FAX: (205) 658-2259 

Hours: 9 am - 5 pm (CST) 
Monday - Friday 


DEALER INQUIRIES, PLEASE CALL 


THE FAMED 2 METER 


Also the ultimate for scanners bcb to 1300 MHz. 


A. S. A. 9209 


+9 db Co-Linear “MultiWave” Base 
Station Double 5/8 over 1/4 wave 
delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2". 2 Meter Base 


Printed Circuits 
in Minutes Direct 


From Photocopier 
or Laser Printer! 


( 
i 


‘3a ban aa I 
Sheets 


Use household 
iron to apply. 


For High Precision Professional PCB Layouts 
1. LaserPrint 
2. lron-On 
3. Pecl-Off 
4. Etch 


Adds on Extra Layer of Resist for 
Super Fine Lines on Std Clad Bds 


-—— or 


PnP WET 
€asy Hobby Quality PCB's 
_ 1. LaserPrint 

2. Iron-On 

3. Soak-Off w/ Water 

4. Etch 

Transfers Toner from Laser Printer 
or Copier as Resist on Std Clad Bds 


20Sh$30/40Sh$50/1 00Sh$100 


PnP Blue or PnP Wet (No Mixing) 
Sample Pack 5 Shts Blue + 5 Shts Wet $20 
VISA/MC/PO/CK/MO $4 S&H -- 2nd Day Mail 


Techniks Inc. 
P.O. Box 463 Ringoes NJ 08551 
(908)788-8249 


100% Money Back Guarantee!-Dealer Inquiries Invited 
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SAVE on ALL FRREALISTIC 


144/440 MHz dual band magnet mount mobile antenna 
gives you outstanding performance for solid noise-free QSOs! 
It's only 19 inches tall so you can park in your garage 
without knocking over your antenna. 
On 440 MHz, you get a high gain '/2 wave over 1/4 wave 
antenna. On 2 Meters, it's a full size '/4 wave antenna. 
You get low SWR, 15 feet of coax, extra powerful magnet 
mount and MFJ's famous one year No Matter What 
-1724B unconditional guarantee. 
$1.4°° Includes BNC adapter so you can use it with your handheld! 


“ig MFJ-557 
Meter 5/8 a oe $2 425 
wave ground Me 


Have fun learning Morse code with 
this MFJ-557 Deluxe Code Practice 
: ae Oscillator. It's mounted with Morse key 
single element 2 Meter antenna! and speaker on a heavy steel base so it 
ou get... shunt fed matching that — stays put on your table. Earphone jack, 


bleeds off unwanted static and gives you ] trols. Adi 
(VSWR strong HphtWeieht one, volume controls. Adjustable key. 


aluminum construction . . . low loss 


ceramic antenna insulator. Mounts on 1 MFJ-1768 
to 1'/2 inch mast with single U-bolt. $4995 
Enjoy sentences OES OE 
Clips to your lapel near super long 
your ears -- no need to remove range QSOs 
your handheld from your belt with this direc- 


tional high gain dual band Yagi. S elements 
on 440 MHz and 4 elements on 2 Meters. 


to talk or monitor calls. 
These tiny MFJ Speaker/ 
Mics are so small and light- 
weight you'll forget they're 
there -- until you get a call. 
Excellent audio. Has 
swiveling lapel/pocket clip, PTT button 
with transmit LED, earphone jack, using inexpensive materials 
lightweight retractable cord. For L you can find in your local 
connector order "L" model. 2x1'/4x'/sin. hardware store. Covers ee 
Order MFJ-285/L for ICOM, dipoles, vees, ground planes MFJ-3304 
Yaesu, Alinco; MFJ-285/L for Ken- and quads. $ges 
wood; MFJ-283 for split plug Alinco; 
MFJ-285W for ICOM IC-W2A. 


j No-Code Tech's antenna . 

“39423 book shows you how to 
build proven antennas for 

your frequencies that work 


Station 10' length. 


$36.73 


+ $6.00 S&H 
(SC RES. 5% SALES TAX) 
CHECK IN ADVANCE OR C.O.D. 
ALSO AVAILABLE IN 220 & 440 


Can) ie 


“Service is the Reason For Our Success” 


SCANNERS & RADIOS ¢ 


Will you 

pay too-much? 
For pricing, 

CALL FREE 
800-433-SAVE 


SINCE 1981 


tA 7 


$298 


377 PLAZA, GRANBURY TX.,76048 
(TSRADIO 


Model 9209 _ Tel: (803)293-7888 P.O. Box 3461 
+9db Watts: 1-800-722-2681 Myrtle Beach , SC 29578 
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ENGRAVED MAIL BOX P 


LATES 


C. Also Name and 
Call Sign Desk 
Plate 
with Standard 
Holder 


ea x1 Os 


Select Color: 
Gold - Black Letters, 
Blue - White Letters. 


$9.50 


* Permanently engraved on exterior plastic. « PrintType Name, and Number 
* Add $1.50 S&H 


MARION’S Box 358 Jaffrey, NH 03452 


(not included) 


$2.50 


a Send Mry-422B 
Learn Morse MEJ-411 effortless »L£>4°5 
code anywhere with $7 Q® CW with a deluxe 
this pocket size MF]J electronic CW 
battery operated MFJ Keyer using a Curtis 8044ABM chip mounted 


Personal Morse Code Tutor”! 
This pocket size tutor 
takes you from zero code 
speed with a beginner's 
course to Extra Class with 
customized code practice. 
Select letters, numbers, punctuations 
or prosigns or any combination or words or 
QSOs with normal or Farnsworth spacing. 
Easy-to-use menu selection. Use 
earphones or built-in speaker. 


MFJ-812B 


$2995 


Covers 2 
Meters and 220 imme 
MHz. 30 and 300 Watt scales. Also 
reads relative field strength 1-250 MHz 
and SWR above 14 MHz. 4'/2x2'/sx3 in. 


MFJ-1270C 


5119° - 


Join the Packet Radio fon! World's 


right on the Bencher iambic paddle! 

Iambic keying, speed (8-50 wpm), 
weight, tone, volume controls. RF proof. 
Al/gx2°/ex5'/2 in. 


: Tune your antenna for 
4. 49°: lowest SWR! MFJ-949E is 
the world's most popular 300 
Watt PEP tuner. Covers 1.8-30 MHz, has 
lighted peak/average Cross-Needle SWR 
/wattmeter, full size 300 watt dum my 
load, 8 position antenna switch and 4:1 
balun for balanced lines. 10x3x7 in. 


Write or call toll-free . .. 800-647-1800 


Nearest Dealer/Orders: 800-647-1800 
Technical Help: 800-647-TECH (8324) 


* 1 year unconditional guarantee * 30 day money back 


most reliable packet TNC is fully TAPR guarantee (less s/h) on orders from MFJ * Free catalog 


TNC-2 compatible, VHF and HF 
operation, free AC power supply, new 
enchanced mailbox expandable to 512K 
with auto/reverse mail forwarding, WeFAX 
mode lets you print weather maps. 
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MFJ ENTERPRISES, INC. 
Box 494, Miss. State, MS 39762 
(601) 323-5869; 8-4:30 CST, Mon-Fri 
FAX: (601) 323-6551; Add s/h 
MFJ... making quality affordable 


Prices and specifications subject to change © 1994 MFJ Enterprises, Inc 


CIRCLE 86 ON READER SERVICE CARD 


New 10 Watt 
Transceiver 
Only $499 


Made in USA 
Value + Quality 
from over 25years 
in ATV...W6ORG 


Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps, TV set and you're on the air - it's that easy! 
TC70-10 has adjustable >10 Watt p.e.p. with one xtal on 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box. 
Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latést Callbook or send copy of new license. 

Call or write now for our complete ATV catalog 
|including downconverters, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 
(818) 447-4565 m-t 8am-5:30pm pst. Visa, MC, COD 

P.C. ELECTRONICS Tom (W6ORG) 


2522 Paxson Lane Arcadia CA 91007 ~—- Maryann (WB6YSS) 


BATTERIES 


iCOM 
1S 13.2v 1400 mAh $53.00 
BS 9.6v 1400 mAh $51.00 | vag 70 
BP7 13.2v 600mAh $53.00 | ynp4 72) 
BP8 8.4v 1400 mAh $50.00 PBB 7.2v 


emer PB7 7.2v 
SA/SAT | PB8 ss 12v 
BP82, BP83 PB-43 7.2v 
BP84 7.2v 1200 mAh 3” $39.00 | PB-14 12v 
BP85B 12v 600 mAh 3” $69.00 | PB-18 7.2v 


ALINCO 

EBP-10N 7.2v @ 700 mAh 
EBP-12N 12v @ 700 mAh 
DJ-F1T 

EBP-16N 7.2v @ 750 mAh 
EBP-18N 12v @ 600 mAh 
DJ-180 DJ-580 

EBP-20N 7.2v @ 800 mAh 
EBP-20NX 7.2v @ 1500 mAh 
EBP-22N 12v @ 800 mAh 


KENWOOD 


PB1 12v 1100 mah 
1200 mah 
2200 mah 
750 mah 
1500 mah 
800 mah 
750 mah 
800 mah 
1500 mah 


®BOGOHDH HOODEO 


YAESU £—& 
FNB-2 10.8v 600mAh Uy 
FNB-4 12v 750mAh $39.00 
FNB-4A 12v 1000 mAh $55.00 
FNB-17 7.2v 6000 mAh $30.00 
FNB-10S 7.2v 1000 mAh $39.00 
FNB-12S 12v 600 mAh $40.00 
FNB-25 7.2v 600 mAh $35.00 
FNB-26 7.2v 1200 mAh $44.00 
FNB-26S 7.2v 1500 mAh $49.00 
FNB-27S 12v 800 mAh $49.00 


THE HOTTEST CB/10 METER RIG GOING 
AM/FM/CW UP TO 80 WATT SSB 


HR2510 WITH EASY TO FOLLOW 
VHS VIDEO TAPE/INSTRUCTION BOOKLET 


1. HOW TO ADD CB/26-30 MHZ 
2. CONVERT RIT TO SLIDER 

3. BOOST UP TO 80 WATTS SSB 
4. ADD VARIABLE POWER 

5. ADD TALK BACK 


ONLY ONLY ONLY $259.95 
PLUS S/H $5.00 
M.O./COD/MC/DISC./VISA $264.95 


ULTIMATE MODIFICATION BIBLE VOL. IV 
NEW AND MORE COMPLETE!!! 


OVER 800 MIKE WIRING CODES FOR CB AND HAM RADIOS. §§ 
OVER 400 CB POWER/MODULATION BOOST INSTRUCTIONS. ff 7 ULTIMATE 
OVER 200 MOD. FOR CB PLL’S. M 
OVER 175 MOD. FOR HAM RADIOS. 
OVER 50 COMPLETE SYNTHESIZED CRYSTAL CHARTS 
WITH INSTRUCTIONS. 
OVER BS Seoul MOD. AND TEN METER RADIO MOD. 
OVER 20 PRECALCULATED MOD. CRYSTAL CHARTS. Sam 
LINER SCHEMATIC: 'S AND ANT./COAX db GAIN/LOSS CHARTS. 


KDC SOUN 
17294 FM 3083 Orders Only: 1-800-256-9895 Kev tale se 
Conroe, 1X 77302 — ii other Calls: 409-231-3753 TCTECRISAGRCR 


TOR PLABO GRENSE 


2 ASHE 
PR pcorebolegoee 
sete m: Sree ane 


These beautiful solid 
walnut plaques have 


— developed for mounting 
your new 5x7 Amateur 


License. They come 
complete with polished & beveled faceplate, brass 


hardware, and detailed instructions. 


Order Now: (708) 931-6831 


(24 hours - 7 days) 


S 1 9. 50 (plus $4.50 shipping & handling) 


Visa, Master Card, or 
Personal Check 
Accepted 


Willow Creek Forge Inc., 307 Whitfield Drive, Geneva, Illinois 60134 


CIRCLE 38 ON READER SERVICE CARD 


REPLACEMENT 
BATTERIES 


(ALL NEW—MADE IN USA) 


*****NOW AVAILABLE***** 
ONE CHARGER THAT CHARGES ALL BATTERIES 


INTERCHANGEABLE CUPS FOR: 
YAESU, ICOM, KENWOOD, ALINCO, 
STANDARD, MOTOROLA and more 


KENWOOD TH22AT 
6v @ 600mAh 
6v @ 1200mAh 

9.6v @ 600mAh 


MasterCharger | - Rapid charge in 1/2 - 2 1/2 hours 


MasterCharger I+l - Rapid charge two batteries - 
one at a time - CAN BE DIFFERENT BATTERIES 
MasterCharger Il - Standard charge in 5 to 8 hours 


CAMCORDER 


PANASONIC PB 80/88 ORIG. PAN. $39.00 
SONY NP77H 
SONY NP55 

SONY NP221 
CANON 8mm 
PANASONIC PALM 2400mah $39.00 
JVC GR TYPE C 
SHARP BT21/22 $45.00 
RCAVHITACHI 8mm 2400mah $39.00 


SALE 


All 7.2 Volt 
at 1500 MAH 


BATTERY 
PACKS 


*39.00 


YAESU FT-11R 
i] FNB31, 4.8v @ 600mAh 
i} FNB33, 4.8v @ 1200mAh 
| FNB33(s), 4.8v @ 1500mAh | 
ii FNB35, 7.2v @ 600mAh ff 
I FNB38,  9.6v @ 600mAh 


ICOM-W21AT (Grey & Black) fl 
BP-157, 7.2v @ 900mAh 
BP-157(s), 7.2v @ 1500mAh |] 
BP-132, 12v @ 600mAh ff 


i} **available with and without microphone** 


| MOTOROLA 
|GP-300, 7.5v @ 1200mAh 


2400 mah $39.00 
1000 mah = $29.00 

500 mah $29.00 
2000 mah $36.00 


1500 mah $36.00 


ALL BRANDS AVAILABLE 


_*ALL BATTERY PACKS—GUARANTEED TO HAVE THE ADVERTISED CAPACITY 


BATTERY-TECH, INC. 


28-25 215 PLACE, BAYSIDE, N.Y. 11360 FAX 718-461-1978 
SOO-442-4275 — NYS. 718-631-4275 


SEND FOR 
FREE CATALOG 


DEALER INQUIRIES 
WELCOME . 
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CIRCLE 105 ON READER SERVICE CARD 


MASTER CARD 


roucene 


DISCOVER 


appears repeatedly in the 160 MHz band. None of 
the anomalies should affect normal use. 

Unlike all the other microprocessor walkies I’ ve 
used, this one does not use a standard lithium bat- 
tery for backup. Instead, a rechargeable lithium bat- 
tery is used. This might seem like a good idea, but 
the manual states that this battery will go dead and 
empty the memories about one week after the main 
battery is left discharged. So, if you run it down and 


come home and find all 48 memories (and all your 
parameter programming) gone! ICOM may want 
to consider adding in seven-year lithium cells in fu- 
ture versions for memory/parameter management. 


A Terrific Mini-Rig 


This is one nifty little radio. Clearly, its greatest 
advantage is its size, suggesting that the best uses 
for it are those which do not require an external bat- 


tom it isn’t significantly smaller than other mini- 
rigs. If your usage is light, and especially if you can 
use low power (the company suggests that the in- 
ternal battery will be discharged quickly on high 
power, and they aren’t kidding), this rig offers you 
the ultimate in miniaturization. I’m sure it will prove 
popular. ICOM’s definitely got a winner in the 
IC-2SAT! 

Reprinted from the December 1989 issue of 73 


ICOM IC-2SAT 


Continued from page 13 


to go to SET mode to find out if they’ re on or off. 
The manual doesn’t have any instructions on how 
to receive outside the ham band. When entering fre- 
quencies from the keyboard, only the last four dig- 
its are accepted, so getting out of the 14X.XXX 
band seems impossible. In fact, the rig is already 


set up for extended coverage, but you can’t get to 
it directly. You must first select the 10 MHz digit 


with the quick-tuning step function by. 
pressing the function button and rotat- 
ing the dial knob. When you’ve got the 
one you want, you then either continue 
using the dial knob, or you enter the last 
four digits from the keypad. The whole 
thing is very inconvenient. 

You write memories by holding down 
the MR/MW key while pressing the func- 
tion key. You must hold it down for about 
one second, and entry is confirmed with 
a series of beeps. With the keypad beep- 
er turned off, you can’t tell whether en- 
try is complete, because nothing hap- 
pens on the display. 

The displayed initials for some of the 
modes and functions are odd, and un- 
explained in the book. For example, the 
offset is “OW” and frequency skip is 
“PS.” It’s hard to remember this stuff if 
you are never told what it means. 

Many programming procedures are 
complicated, and not all are consistent. 
For instance, most modes are terminat- 
ed by pressing CLR, but the clock set- 
ting mode is terminated by: pressing 
PTT—CLR won’t work. Some proce- 
dures require holding the LIGHT but- 
ton and a keypad button while turning 
the rig on. ICOM’s walkies use proce- 
dures very different from those of the 
other major manufacturers, and in all 
fairness, I haven’t had that much expe- 
rience with the ICOMs. I suspect that if 
you have owned or used other ICOM 
HTs, this unit will be fairly easy to learn. 
If not, though, you’re in for some sur- 
prises, and you will probably want to 
keep the crib sheet in your wallet. 

The review unit did not come with 
the CTCSS or DTMF decoder boards, 
so I wasn’t able to test those functions. 
However, the otherwise well-written 
» manual is extremely confusing in the 

sections describing the use of the DTMF 
decoder, and I just couldn’t make heads 
nor tails of it. For instance, two modes 
pager and code squelch, are offered, each 
with its own programming procedures. 
Except that one uses seven digits and 


the other uses three, I couldn’t see the - 


difference between them. Perhaps I could 
have tried the procedures, they would 
have made more sense. 

ICOM’s ads list the power output as 
2 watts, yet the specs in the book list it 
as 1-1/2 watts. The actual power, as mea- 
sured on my dummy load/wattmeter (ad- 
mittedly no laboratory standard) was 
about 1.75 watts. Also, there are four 
power level settings available, but only 
two work with the internal battery. The 
other two work at higher voltages, such 
as from a car battery. 

The back of the rig gets significant- 
ly warmer at 1.75 watts output than does 
my Yaesu FT-411 at 2.5 watts. This, and 
the very quick battery depletion, lead 
me to wonder whether the transmitter 
efficiency might be low. There are no 
current drain specs given for normal 7.2- 


| AR-1 kit 


then go out of town without it for a week, you may 


ORDER NOW 1-800 4 HOBBY KITS 


AIRCRAFT RECEIVER 


Hear exciting air-craft 

communications— 
* pick up planes up to 
100 miles: away! 

cf : P . Receives 110-136 
MHz AM air band, smooth varactor tuning superhet with 
AGC, ceramic filter, adjustable squelch, excellent 
sensitivity and lots of speaker volume. Runs on 9V 
battery. Great for air shows or just hanging around the 
airport! New 30-page manual details pilot talk, too. Add 
case set for “pro” look. 
$29.95 Matching case set, CAR ...$14.95 


FM RECEIVERS & TRANSMITTER 


Keep an ear on the local repeater, police, weather or just 
tune around. These sensitive superhet receivers are fun to 
build and use. Tunes any 5 MHz portion of the band and 
have smooth varactor tuning with AFC, dual conversion, 
ceramic filtering, squelch and plenty of speaker volume. 
Complete manual details how the rigs work and 
applications. 2M FM transmitter has 5W RF out, crystal 
control (146.52 included), pro-specs and data/mike inputs. 
Add our case sets fora nice finish. 
FM Receiver kit Specify band: FR-146 (2M), FR-6 (6M), 
FR-10 (10M), FR-220 (220MH2).... $29.95 
CFR Matching case set 
FT-146 Two Meter FM transmitter k 


World’s smallest FM wireless | 
mike. Smaller than a sugur cube | 
- including battery and mike. Two fs 
sets of SMT parts supplied in |= 
case you are clumsy! Terrific ——-“ 7 
audio pick-up (pin drop at 5 ft) and transmit range of 300 ft. 
We include the battery (watch style), electret mike and 
even a tuning tool! Be a James Bond and learn SMT too! 
FM-5 Micro mike kit ..: 


FM WIRELESS MIKES 


Pick the unit that's right for you. All units transmit a stable 
signal in the 88-108 MHz FM band up to 300’ except for 
High power FM-4 and PB-1 Phone bug that go up to 1/2 
mile. 
FM-1 Basic unit 
FM-2, as above 

but with added mike pre amp....... Pee pica 
FM-4, long range with 

very sensitive audio pickup 
PB-1, Phone bug needs no battery, 

hooks to phone line 
MC-1, Micro size sensitive mike cartridge 

for FM-1,2,4 


SYNTHESIZED AUDIO GENERATOR 


DDS (Direct Digital Synthesis) 
technology brings you a terrific audio 
generator at a fantastic price! 
Generates from 0. 01 Hz to 50 KHz with 
five digit LED display of frequency. Sine 
and square wave output adjustable 0-5 
volt p-p. Frequency selected by direct keyboard entry and 
with handy continuous tune tuning knob. Crystal controlled 
accuracy of 10 ppm and two memories for rapid frequency 
changes. Retire that jury-rigged old generator and treat 
yourself to the pleasure of using a new state-of-the-art SG- 
550! 
SG-550 Kit .$199.95 SG-550WT assembled .....$269.95 


SHORTWAVE RECEIVER 


Fantastic receiver that captures the 

world with just a 12” antenna! Can 

receive any 2 MHz portion from 4-11 

MHz. True superhet, has smooth 

varactor tuning. AGC, RF gain 

control, plenty of speaker volume and runs on a 9V battery. 
Fascinating Scout, school-or club project, provides hours of 
fun for even the most serious DXer. For the car, consider our 
shortwave converter. Two switchable bands (in 3-22 MHz 
range), each 1 MHz wide—tunable on your car radio dial. Add 
some interest to your drive home! 

Shortwave receiver kit, SR1.. 

Shortwave converter kit, SC1 ... 

Matching case set for SR1, CSR 

Matching case set for SCI, CSC... 


; AM TRANSMITTER ~— 


High quality, true AM broadcast band transmitter is designed 
exactly like the big commercial rigs. Power of 100 mW, legal 
range of up to 1/4 mile. Accepts line level inputs from tape 
and CD players and mike mixers, tunable 550-1750 KHz. 
Complete manual explains circuitry, help with FCC regs and 
even antenna ideas. Be your own Rush Limbaugh or Rick 
Dees with the AM-1! Add our case set for a true station look. 
AM-T Transmitter kit... S 

CAM Matching 


SCANNER CONVERTER 


Tune in on the 800-950 MHz action using 

your existing scanner. Frequencies are 

converted with crystal referenced stabilty 

to the 400-550 MHz range. Instructions 

are even included on building high 

performance 900 MHz antennas. Well designed circuit features 
extensive filtering and convenient on-off/oypass switch. Easy 
one hour assembly or available fully assembled. Add our 
matching case set for a professional look. 

SCN-1 Scanner converter Kit.... 

SCN Matching case set : 
SCN-1WT Assembled SCN-1 and case 


SURROUND-SOUND/REVERB 


Add concert hall realism to your stereo, TV or even 2-way radio! Easily sythesize a stereo effect from mono sources or richly 
enliven regular music. Add a big-voice reverb to your radio voice that others will envy! Our reverb/surround sound kit uses a 
Bucket Brigade IC Device for reliable solid-state performance. Adjustable reverb, delay and mix controls to customize your 
sound. Easily connected to radios, stereos, CB’s and TV's. Plently of audio to drive a small speaker for stand-alone 
operation too. Experierence the fun and realism that surround sound provides - without spending hundreds! Add our case set 


for a neat, pro look. 
RV-1 Surround Sound/Reverb kit 
RV-1WT Assembled RV- 1 and case 


$59.95 


CRV Matching case set 


TOUCH-TONE REMOTE CONTROL 


Control virtually anything by Touch-Tone remote control. The URC-1 has 16 switched outputs, 4 adjustable voltage outputs 
(20 mV steps 0 to 5 VDC), two 10K digital pots (for volume, squelch, etc.) and 3 timers adjustable from 10 mS to 40 hours! 
Two level password control allows secure control and multi-level access. Six digit LED display shows currently entered 
codes and a crystal controlled touch-tone decoder provides reliable operation. There's nothing else like this unit, be in 
complete control of remote radios, thermostats, hi-fi’s, homes or even factories with the URC-1. Add our matching case set 


for a handsome finish. 
URC-1 Remote control kit 
URC-1WT Fully assembled URC-1 and case 


$129.95 _CURC Matching case set 


FM SUBCARRIER DECODER 
Tap into the world of commercial-free music and data that is carried over many standard FM broadcast radio stations. 
Decoder hooks to the demodulator of FM radio and tunes the 50-100 KHz SCA subcarrier band. Many radios have a 
demod output, but if your radio doesn't, it's easy to locate, or use our FR-1 FM receiver kit which is a complete FM radio 
with a demod jack built-in. These “hidden” subcarriers carry lots of neat programming - from stock quotes to news to 
music, from rock to easy listening - all commercial free. Hear what you've been missing with the SCA-1. 


SCA-1 Decoder kit 
FR-1 FM receiver kit 


$27.95 CSCA Matching case set 
$24.95 CFR Matching case for FR-1 


L-C METER 


Measure inductors from 10 uH-10mH and capacitors from 2 pF-2uF with high accuracy by connecting the LC-1 to any 
digital multimeter. Two pushbutton ranges for high resolution readings and we even give you calibration components to 
assure proper accuracy of your kit! Active filters and switching supplies require critical values, no one should be without 
an accurate LC meter. For a pro look, add our matching case set. 


LC-1 LC meter kit 


$34.95 
MOTOR CONTROLLER 


CLC case set... .$14.95 


Control the speed and direction of any motor. Use our SMD-1 for those nice steppers you 
see surplus, and our MSC-1 for DC motors. The stepper driver features variable-speed, half 


tery. After all, once you hang a battery on the bot- 


Amateur Radio. 


STEREO FM TRANSMITTER 


Run your own Stereo FM radio station! Transmits a stable signal 
in the 88-108 MHz FM broadcast band up to 1 mile. Detailed 
manual provides helpful info on FCC regs, antenna ideas and 
range to expect. Latest design features adjustable line level 
inputs, pre-emphasis and crystal controlled subcarrier. Connects 
to any CD or tape player, mike mixer or radio. Includes free 
tuning tool too! For a pro look add our matching case set with on- 
board whip antenna 

FM-10A Stereo transmitter kit . 

CFM Case,whip ant set... 


Quit spending big bucks for replacement battery packs, rejuvenate and condition your 
batteries for peak capacity. Advanced circuitry has optimized discharge before charge to 
eliminate memory effect and to condition batteries that have been poorly cared for in the 
past. Quick charge rapidly brings battery to full charge in less than an hour-just 15 
minutes for some types! And “top-off’ charge mode squeezes every last bit of energy 
into each cell for the absolute most capacity. Switch-mode regulator controls constant 
current charge while being monitored by a negative delta-V system that cuts off the fast 
charge at the exact point of full charge-batteries are charged, not cookec! Charges 
NiCads or NiMH packs from 2 to 10 cells (easily expanded) and current capacities up to 
10 Amp-hours. Runs on 12 to 15 VDC. Quit cooking your batteries, buying new packs, 
waiting hours for recharge, get a Dr. Ni-Cad today! Available in money saving kit form or 
wired and tested with case at a special price. Kit builders: add our matching case set for 
a snazzy finish. 

DN-1 Dr. Ni-Cad conditioner/ast charger kit 

CDN Matching case set 

DN-1WT Fully assembled Dr. Ni-Cad with case 


SPEED RADAR 


New low-cost microwave Doppler radar kit “clocks” cars, planes, boats, horses, bikes or any 
large moving object. Operates at 2.6 GHz with up to 1/4 mile range. LED 
digital readout displays speed in miles per hour, kilometers per hour or 
feet per second! Earphone output allows for listening to actual Doppler 
shift. Uses two 1-lb coffee cans for antenna (not included).and runs on 12 
VDC. Easy to build—all microwave circuitry is PC stripline. ABS plastic 


SPkeny 
case with speedy graphics for a professional look. A very useful and full- 
of-fun kit. 


& 
SG-7 Complete kit 


; STEREO PEAK HOLD BARGRAPH a 


Finally a dual LED bar graph with a peak hold display! Bar graph displays are neat and eye 
catching but their speed is their downfall - they just can’t capture the peaks. Our kit is like 
two units in one, a fast display to show the signal and a long persistance display to capture 
peaks, similar units go for hundreds of bucks! We offer 3 models: Linear for general use, 
Semi-Log for audio VU meters, and Log for power displays. Dual - for stereo! - 10 segment 
multi-colored LED display for snazzy, eye grabbing display and easily set ranges for 
virtually any signals, from voltmeters to audio VU meters to audio power amps to SWR 
meters. Complete intructions for easy hook-up to most any device. Add our matching case 
set for a sharp looking unit. 

PH-14 Dual Linear bargraph kit 
PH-16 Dual Semi-Log bargraph kit.....$39.95 CPH Matching case set 


~ SPEECH SCRAMBLER j CRYSTAL 


$39.95 PH-15 Dual Log bargraph kit ..$39.95 
$14.95 


Descramble most scramble systems heard RADIO 
on your scanner radio or set up your own Relive the radio past with a crystal set 
phone or radio. Latest 3rd generation IC is ¢ 
used for fantastic audio quality - equivalent | Galena crystal and catwhisker. Several 
J tal | different types of radios are built, 

controlled for crystal clear sound with a built- 
in 2 watt audio amp for direct radio hook-up. shortwave and even WW II foxhole 
for full duplex operation. Communicate in | Style. To compare modern semicon- 
privacy with the SS-70. Add our case set for - 

s comparison. No soldering required and 
SS-70 Scrambler /descramblerkit .... we even give antenna ideas. Radio for 
CSSD matching case set 

SS-70 and case set CS-1 Crystal set kit $19.95 
TOUCH-TONE DECODER 
speaker or phone line is all that is required to instantly decipher touch-tone phone 
numbers or codes. A 256 digit memory stores decoded numbers and keeps its. memory 
memory bank to examine numbers. To make it easy to pick out number groups or codes, 
a “dash” is inserted between sets of digits that were decoded more than 2 seconds apart. 
detection of numbers at up to 20 digits per second! For a professionally finished look, 
add our matching case set. Start cracking those secret codes tomorrow with the Tone 
TG-1 Tone Grabber kit $99.95 CTG Matching case set $14.95 
TG-1WT Fully assembled TG-1 and case $149.95 
Chatterbox digital voice storage unit will record your message of up to 20 seconds. 
Time is split up into four 5 second blocks which can be played separately or 
current mode for easy operation. Nifty built-in interfaces allow simple connection to 
transmitters for automatic keying when the PTT is initially closed or after it is 
fun use, the CB-1 can drive an external speaker. Includes a built-in electret mike. 
For that finishing touch, add our matching case set. 
$14.95 


bled icati t th 
Pre ce redin aed Sede like your grandfather built. Uses genuine 
to over 30 op-amps and mixers! Crystal 
including standard AM broadcast, 
For scramble systems, each user has a unit 
ductor detectors, we include a diode for 
a fine professional finish. 
9.95 
4.95 i ; it! 
SS-70WT Assembled free, get it now before Clinton taxes it! 
Grab Touch-Tone numbers right off the air, phone or tape. A simple hook-up to any radio 
even in the event of power loss. An 8 digit LED display allows you to scroll through the 
A “central-office” quality crystal controlled decoder is used allowing rapid and reliable 
Grabber! 
DIGITAL VOICE RECORDER 
cascaded for longer messages. An LED display shows message location and 
released. You can even loop your rig's mike through the Chatterbox. For contest or 
CB-1 Voice recorder kit $59.95 CCB Matching case set 


ORDERS CALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY 


TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555 


volt operation-(the only specs are for 
13.8-volt use), so I can’t know for sure. 

As with most extended-receive rigs, 
there are some birdies and spurious re- 
sponses, all well outside the ham band. 
_ In particular, a local FM radio station 


step rotation, direction and power down mode, can drive most any stepper motor. Our DC 

Zim driver features pulse width modulation control allowing full motor torque even at 
J. low speeds and can drive motors up to 50 VDC @ 10 Amps! Add our case set 
eS} 


for a professional assembly. 
$24.95 MSC-1 DC motor kit......$24.95 


SMD-1 Stepper kit 
CSMD SMD-1 case $14.95 CMSC MSC-1 case $14.95 


TERMS: Satisfaction guaranteed. Examine for 10 days. If not pleased return in original form 
for refund, Add $4.95 for shipping, handling and insurance. For foreign orders add 20°. for 
surface mail. COD (U.S. only) add $5.00. Orders under S20 add $3.00 NY residents add 7°% 
sales tax. 90-day parts warranty on kit parts, 1-year parts & labor warranty on wired units. 


. RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564 
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QUICK, EASY, & COMPACT 


Flash cards *NOVICE thru EXTRA* 


theory Key words underlined. Over 
7,000 sets in use! For beginner, OMs, 


XYLs & kids. 


NOVICE 
TECHNICIAN 
GENERAL 
ADVANCED 
EXTRA 
Shipping 1-$3.00 
2 or more -$4.00 


CLUB DISCOUNTS 
VIS STUDY CARDS (ee) 


P.O. BOX 17377 co 


HATTIESBURG, MS 39404 


$11.95 
$10.95 
$ 9.95 
$15.95 
$14.45 


VIS SG Antennas (5 of 48) 37 
401-101 


In a haglt-wave antenn. 


are the current nodes’ 


A. Alhe ends. 


Order Today! 
from 


Great Gift 
Ideas! 


The advertisers 
in this issue 
are available 


to help you 
with your 
Holiday Shopping! 


Call Them 
Today! 


Removable Call Signs 
eer «2 1/4"x8"PLASTIC3ese> 


: 


AMATEUR RADIO 


Beez ORDERNOW See 


Shop Early for X-MAS 


¢ Magnetic or Suction-Cup Mounted 

¢ Your Call Letters or Repeater Freq 

© Display Sign on Trunk or Rear Window 
¢ Transferable From Car to Car 

© No Call Lettering Remains on Vehicle 


Order -Magnetic or Suction-Mounted Version! 
Select -Black, Blue or Red Background 
Gold lettering available! ee 
see = #10 SASE Brings Info 


PRICE: $9.95... . 2/$18 
= 1923 Edward Lane 
Merrick, NY 11566 

Phone 516-546-4362 


Serving Ham Radio Over 14 Years 
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For the last couple of months, we’ ve been 
examining the various kinds of components. 
You know how they say, “You can’t work ’em 
if you can’t hear em’? Well, you also can’t 
fix °em if you can’t identify ’em! So, let’s get 
back at it, so we can move on to something 
else next time. 

Diodes: Identified by the callout letter D, 
diodes come in various sizes and types. The 
little ones are used for processing signals in 
all kinds of ways, and also for switching volt- 
ages around from circuit to circuit, in order 
to switch a radio between receive and trans- 
mit, for example. The big diodes are called 
rectifiers. What’s the difference between a 
rectifier and a diode? Nothing; we’re just used 
to calling the big ones by a different name. In 
general, though, power rectifiers are slower 
than signal diodes, and can’t handle the 
frequencies involved in many signal- 
processing applications. At least that used to 
be true. Today, there are special, fast recti- 
fiers, and you’ll find them in switching 
power supplies. We’ll get back to rectifiers 
in a moment; let’s start with small-signal 
diodes. 


Small Change 


Diodes are shaped somewhat like small 
resistors, but they usually don’t have color 
bands. Most-diodes have glass bodies, and 
many are clear. Some, though, 
can be blue or another color. 
The identifying mark of a diode 
is the single band at one end. 
That signifies the cathode, or 
negative terminal. 

Many small-signal diodes are 
pretty interchangeable, espe- 
cially the 1N914 and similar sil- 
icon types. But, there are vari- 
ous other kinds, and some are extra-fast or 
particularly low-noise. The 1SS series finds 
a lot of use for switching and signal routing 
in radio receivers, thanks to its quiet nature. 
If you replace one with a standard 914, it'll 
probably work, but receiver noise most like- 
ly will go up quite a bit. Still, it can be handy 
to do that now and then when you just need 
to temporarily swap out a diode in order to 
see if you’ve found a circuit problem. 

Now and then, you may find some odd 
diodes, including such types as Shottky 
barrier diodes, hot carrier diodes and even 
something called a tunnel diode, although 
those are extremely rare. These more exotic 
diode types cannot be replaced by regular 
switching diodes; you really need the same 
kind of part. Oh yeah, let’s not forget the 
varactor diode. Actually, this thing is nota 
diode in the usual sense; it does not exhibit 
the one-way current path of a normal diode. 
Rather, it is a voltage-variable capacitor. Most 
PC boards call a varactor V, but I’ve seen 
some which used D. It can be confusing. 

If you see a clear, glass diode which looks 
significantly bigger than most others, it may 
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be a germanium diode. Germanium is an old 
semiconductor technology, dating back to the 
very beginning of the solid-state age. There 
used to be germanium transistors, too, but 
they’ve pretty much faded away because they 
were noisy and very failure-prone. The diodes, 
though, are still useful in some circuits 
because they have a lower voltage drop than 
do the silicon ones. That makes them more 
sensitive to small signals, so you are likely to 
find them in mixers and detectors. If you try 
to replace a germanium part with a silicon 
one, it usually won’t work at all. If it does 
work, it will severely degrade the circuit’s 
performance. Luckily, germanium diodes are 
still cheap and available. Even Radio Shack 
still sells the good ol’ 1N60, 1N34A and 
similar types. 


The Big Guns 


Big diodes, or rectifiers, come in all sorts 
of shapes and sizes. You’ ll find plenty of them 
which look like bigger versions of the little 
diodes, except that the cases usually are black 
plastic. I’ve never seen a power rectifier with 
a glass body. Most rectifiers have the usual 
cathode band, but some omit it, using a 
bullet shape for the body to indicate the 
cathode, which is at the pointed end. 

Most power rectifiers are fairly slow, and 
many types can be interchanged. Look for 
standard numbers like 1N4001 or 1N4003. 
The important specs to watch out for are the 


“Most rectifiers have the usual cathode 

band, but some omit it, using a bullet 
shape for the body to indicate the 

cathode, which is at the pointed end.” 


current rating and the PIV, or peak inverse 
voltage. The current rating refers to how much 
current the device can pass before it overheats 
and destroys itself. So, you should never use 
a replacement which has a lower current 
rating than did the original part. The PIV tells 
how high the voltage can be in the reverse 
direction before the diode will break down 
and blow out. Again, always make sure a new 
part has at least as high a rating as did the 
original. 

High-speed applications like switching 
power supplies often use special power 
rectifiers which can handle the switching 
speed. You absolutely cannot use a standard 
1N4000-series rectifier to replace one of those; 
it just won’t work. 

In many power supplies, you will see a 


‘square thing with four leads. What the heck 


is that? Most likely it’s a bridge, or full-wave, 
rectifier. It’s really not a special part. It’s just 
four diodes wired together in the diamond- 
shaped configuration of a bridge circuit. In 
this case, though, the four diodes aren’t 
separable, because they’re all made together 
on the same substrate, like an IC chip. If you 


find a blown one, you can wire up four diodes 
into a classic bridge and replace it with them. 
As long as you get the polarities right, it’11 
work fine. Buying bridge rectifiers is no 
problem, but the old, discrete approach has 
saved my sanity many times in the middle of 
the night. . 

Some rectifiers are wae of metal. Usual- 
ly, that’s to increase the current capacity of 
the part, by virtue of the faster heat transfer 
through metal. Other than their being beefi- _ 
er, there’s nothing particularly different about 
metal rectifiers, unless they have studs and 
are mounted to heat sinks. Then, you’re stuck 
with using another metal part. 


Z Diode 


There’s one more kind of common diode, 
and it’s a very important one. Zener diodes 
are used as voltage regulators in all kinds of 
circuits. They look a little different on a 
schematic, and many PC boards call them Z, 
as they should. But, I’ve seen plenty which 
called them D. The key is that the cathode is 
connected to the positive side of the circuit! 
With zeners, the forward direction behaves 
like any other diode. But, “the reverse direc- 
tion breaks down at a fairly precise voltage, 
and the breakdown doesn’t harm the diode, 
as long as the part’s current rating isn’t 
exceeded. Never replace a zener with anoth- 
er type of diode, or you will lose your volt- _ 
age regulation, possibly damaging other 
circuits. Zeners come in many voltage 
ratings, and it’ s important to use the right 
one. Also, as with any diode, you’ve got to 
watch that current rating. Zeners are common 
failure points in just about all kinds of gear, 
so expect to see them often. 

Crystals: Quartz crystals, marked X ona ~ 
circuit board, are usually used as timekeep- 
ers. They provide the frequency stability in 
all kinds of oscillators and digital clocking 
circuits. They’re indispensable in frequency 
synthesizers, local oscillators, computers, you 
name it. They also can be used in radio- . 
frequency (RF) and intermediate-frequency 
(IF) filters. 

Most crystals look pretty similar with a 
flat, vertical metal can and two leads coming 
out the bottom. Many of the 
_ cans are the same size, but they 
do make crystals in very tiny 
cans for micro-sized radios, 
camcorders, wristwatches and 
such. Some of the crystals which _ 
are specifically meant to be 
used as filters have three leads: 
input, output and ground. And, 
some of those can be in plas- 
tic cases, usually orange or green. 

Crystals and filters have all kinds of im- 
portant characteristics, but the primary one is 
frequency. You just can’t replace a crystal of 
one frequency with a different one and expect 
your circuit to work properly. Of course, if 
you have a dead oscillator and suspect the 
crystal, you might be able to try another one 
of a different frequency just to see if it oscil- 
lates. But, unless the frequencies are fairly 
close, it may not work, even though the 
circuit actually has nothing wrong with it. 
But, do crystals really go bad? You’d better 
believe it! In fact, they are fragile enough that 
a dropped rig which has suffered no other 
damage can sometimes have dead crystals. 
So, if an oscillator is dead or intermittent, it’s 
worth suspecting the crystal. Unfortunately, 
‘due to the frequency issue, the chance of 
having another exact match is nil. So, I 
usually assume the crystal is good, unless I 
can prove otherwise. 

Well, I was hoping we’d finish this up, but 
there’s still a little bit more. Next time, we’ll 
wrap it up and move on to another topic. 
Until then, 73 from KB1UM. 
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Since I work on the strangest work shifts in 
the world, most of my hamming is done in the 
wee hours of the morning. In fact, as I write this, 
it’s a bit after three in the morning. I’m taking 
a break from the workbench, where a dead Heath 
QRP transceiver is sitting. I usually keep one of 
the rigs running in the background but this morn- 
ing I decided to listen in to one of the oldies mu- 
sic broadcast stations. As they were playing the 
long version of “American Pie” my mind start- 
ed to wonder just what the words mean in that 
_ song. So, that’s how I got the idea for this month’s 

column. No, not the meaning of lyrics in songs, 
but how to read schematics! 

Fess up. I know you’ ve done it, we all have. 
You get your brand-new radio, open up the box, 
flip through the instructions and bang, you’re 
on the air. Buried deep down inside paper, be- 
side the warranty card, you’ ll find a plastic bag 
containing the schematic diagram of your newest 
toy. You take a quick look. Whoa! You instantly 
throw it back into the box. 


Reading Schematics 


Now, I don’t pretend to understand the func- 
tion of each and every part listed on a schemat- 
ic, but I can get from one end to the other and 
have a good idea what makes this thing tick. If 
nothing else, you should be able to at least un- 
derstand the basic fundamentals of schematic 
reading. So, let’s jump right in head-first. 

I'll mention right off that some of the ex- 
amples I'll be using are not carved into rock. 
There are always exceptions to every rule, so 
keep the hate mail down to a minimum, please. 
I'll be using the terms “mostly” and “usually” 
as there aren’t really any rules that I’m aware 
of on how a schematic is drawn. 

Usually, the schematic of a typical radio re- 
ceiver will start on the left side of the paper and 
work its way toward the right. It’s just like read- 
ing this page in. Radio Fun. 

Antenna connections are the first you’ ll see. 
Next, the mixers, IF stages and the product de- 
tector. Unless the print is very small, you can’t 
get all of this on one page, so the schematic 
swings back to the left side and starts across the 
page again. 

Most of the inputs are on the left and the out- 
puts on the right. Don’t bet the farm, but it’s fair 
to assume this as being true most of the time. 


All Those Inside Parts 


So, great, you know what end to look for and 
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what end to look at, but how about all those 
pieces and parts in between? Ah yes! While it’s 
beyond the scope of this article to get into ev- 
ery possible combination of parts ever made, 
we’ ll look at some common configurations 
you’ Il see all the time. From the simplest QRP 
transmitter to the newest import from Japan, 
they all have something in common. So, let’s 
start off with transistors—they’ re everywhere. 

There are hundreds of speciality transistors, 
each with its own special symbol. A power 
MOSFET is really just a transistor with en- 
hancements made to it. All you need to know 
are the two basic types—NPN and PNP. Whoa! 
Don’t flip the page just yet! I’m not going to 
get into what the difference is between the two, 
just yet. All we need to know is how to tell them 
apart. 

There are three pins on a transistor: the base, 
emitter, and collector. Most schematics I’ ve ev- 
er read never spell out the base, collector or 


| emitter leads with labels. It’s taken for granted 


you know what the symbol of a transistor means. 
Sometimes, when doing voltage checks, there 
will be a chart with an “RCS” or “RBS” and a 
number beside it. This is the voltage at the col- 
lector or the base of that particular transistor. 
Also, you may see two different voltage read- 
ings. Sometimes the other value is contained in 
a circle. This is an easy way for the designer to 
show two different voltages under two differ- 
ent conditions. Perhaps one is during receive 
and the other is during transmit. 

But, all you,need to know right now is that a 
signal goes‘in on the base and out on the col- 
lector. Of course, there are exceptions, but for 
now, it’s that simple. Look at Figure 1. Here is 
an NPN transistor. Notice the arrow on the emit- 
ter inside the circle. The arrow is pointing out. 
That’s the first clue as to the identity of the tran- 
sistor. Just remember the arrow inside the cir- 


| cle: NPN means Not Pointing iN. (It really means 


something else, but that’s for another article.) 

The NPN transistor will turn on when we ap- 
ply at least 0.7 volts to the base. In this exam- 
ple, the transistor is said to be fully saturated, 
meaning it’s fully on. As you can see, a small 
signal on the base will control a large signal on 
the collector. In the example shown, a small 
voltage applied to the base will control the lamp 
in the collector’s lead. When the transistor turns 
on, the collector is now at ground potential, al- 
lowing current to flow through the bulb and 
light it up. 


Walking-Stick Yagi? 


Hold it in your hand—it's a walking stick 
made of aluminum with rubber ends. But in- 
side are all the elements of a 4 element yagi that 
oes together in 2 minutes. Ready for the T- 
unt. Ready to get your signal out of a hole 
into the repeater. No little bits to drop and get 
lost. Ec nne fits clean and tight and tough. 


2meters $79, 


cm $49. Weighs only | lb. 


Add $6 Shipping & Handling. Info $1. 


_AntennasWest 
Box 50062-S Provo UT 84605 


Order HotLine 
801 373 8425 
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A NPN transistor 


Notice the arrow is NOT pointing in 


Apply small 
voltage here 
will turn on 
the lamp 


For an PNP transistor 
this input needs to be 
grounded to turn 

on the lamp 


to + voltage 


NPN transistor switch 


PNP transistor switch 


Notice how the arrow is POINTING in 


Figure 1. An NPN transistor, an NPN transistor switch, and a 
PNP transistor switch. 


The PNP transistor, on the other hand, has 
the arrow in its collector pointing in the 
opposite direction from a NPN transistor, So, 
all you have to remember is Pointing iN Proud- 
ly. As you might expect, the PNP transistor works 


the opposite way as the NPN transistor. Take ° 


another look at the schematic. The PNP 
transistor has the lamp in series with the 
collector to ground. The supply voltage is 
applied to the emitter. 

Notice the resistor between the emitter and 
the base. This guy is called a pull-up resistor. 
The resistor pulls the base of the transistor up 
to the supply voltage. That way, the base is not 
floating and just wondering around. To turn on 
the lamp, all we need to do is ground the base. 
Whoa! The lamp turns on because the PNP tran- 


Rack Boxes New Sizes 


FREE 1995 CONSTRUCTOR'S CATALOG 


PANELS ARE.063° ALUMINUM 
MODEL 


MODEL Wx D xH (IN. 
19K 12K3.5 
19X15K3.5 
VOxI7K3S 
19x 5x 5.25 
19x 7K525 
19x 10x5.25 
19x 12x525 
19x7x3.5 1915x525 
19x 10x35 19x 17x%5.25 


PREPAID ORDERS SHIP GROUND FREE (48 STATES, CANADA & MEXICO) 


, SESCOM, INC. 


WxDxH (IN. 
19x5x175 
19X7%1.75 
19x 10x1.75 
1K IZK175 
19x 151.75 
IOKIT KTS 
19x5x3.5 


2100 WARD DR., HENDERSON, NV 89015 USA 
USA/CANADA (800) 634-3457 FAX (800) 551-2749 
(702) 565-3400 FAX (702) 565-4828 
TECH LINE (702) 565-3993 M-Th 8 am to 4 pm (PST) 
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sistor is now fully turned on as well. 

Also note the resistors on the base leads of 
both transistors. These guys limit the current 
flowing to the base. If they weren’t there the 
transistor would be destroyed. 

Either transistor can be turned on and off as 
fast the upper limit of the transistor. This means 
an RF signal will also turn the transistor on and 
off. Now, do you see how the transistor acts as 
an amplifier? A tiny amount of signal on the 
base controls a large signal on the collector. 

These two examples will help you in 
making some sense out of a schematic. But, not 
to worry, we’re not done yet. Nope, there’s 
plenty to talk about. You’ll need this informa- 
tion when we begin building our small QRP 
transmitter. 


6 Meter 2 Element 
2 Meter 2 Element 
2Meter |_| 4 Element 
2 Meter 6 Element 
2Meter 10Element 
70CM 4 Element 
70 CM 7 Element 
70CM 12 Element 


6 Meter 2 Element 2Meter 4 Element 
2Meter 2Element 70CM 4 Element 
2 Meter 4Element 70CM_ 8 Element 
2 Meter J-POLE IN FIBERGLASS RADOME....$49.95 
220 Antennas also available 
Above antennas can be used for Sideband, Packet, Satellite. and ATV. 
For more info call or write: 


LIGHTNING BOLT ANTENNAS 
RD 2 Rt. 19 Volant, PA 16156 
(412)530-7396 
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Five Things You Can Do 
with a Roll of Copperweld Wire 


There it was: a bright, shiny, gleaming 
1,000-foot roll of antenna wire. I had been 
shuttling around the fair grounds “hamfest- 
ing” for about three hours when I came across 
a guy who was “tailgating” antenna parts. 
Being something of an antenna wonk, I 
decided to waddle over to his area and see 
what could be had for how much. When I 
spotted the apparently new roll of wire, I 
took the loose end and confirmed that it was 
the kind of copper-clad steel wire that wire 
antenna freaks like me desire the most. 

Known as Copperweld, after a brand-name, 
copper-clad steel core wire provides the best 
attributes of both copper wire and steel wire. 
It has the strength of steel wire, so it won’ t fall 
down as easily as all-copper wire. The cop- 
per wire has a tendency to stretch at its weak- 
est point, and then break when the ice comes 
or the wind whips up. The copper-cladding 
reduces the radio frequency (RF) resistance 
to a low level because of the tendency of RF 
signals to flow on the surface of conductors 
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(the well-known “‘skin effect’). So there it was 
...‘‘my” wire, and it was cheap! 

The roll was actually not new, but it had 
a clear plastic shrink-wrap around the spool 
to keep the wire together and not oxidized. 
I could tell from the corrosion on the loose 
end sticking through the wrapper that it was 
not a recent manufacture, and that seemed 
to be confirmed by what appeared to be a 
10-year-old date code stenciled onto the 
spool. 

Musing over what I could do with that 
spool of wire, I came up with a collection 
of wire antennas for high frequency (HF) 
shortwave use. My interests include both 
amateur radio (with a passion for 40 meter 
and 20 meter CW) and shortwave listening. 
So I thought up some antennas to try out. 
This column includes several of those that 
are best suited for shortwave listeners. Hams 
can use them too, but must cut them for the 
correct frequencies. 


Thing No. 1: The Off-Centerfed 
Nonresonant Sloper Antenna 


The off-centerfed nonresonant sloper an- 
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Figure 2. Collinear Franklin Array antenna. 
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Figure 3. Half-delta sloper. 


tenna (OCFS) is a directional, wideband an- 
tenna that can be used over a large portion 
of the high frequency bands (see Figure 1). 
It provides marginal gain over a dipole, but 
its main attraction is its directivity and wide 
bandwidth. The antenna consists of two parts: 
radiator and radials. The radiator is three- 
quarter wavelength (3A/4) at the lowest 


frequency of operation. This length in feet 


is found from 738/Fyy,, where Fyyy, is the 
frequency in megahertz (MHz). For exam- 
ple, if you want the lower end to be 6 MHz 


Jumper 


Ground Rod oN 


R = Rope 
El = End Insulator 
W = Wire 


(i.e. 6,000 kHz) then the minimum length 
should be 738/6 = 123 feet. 

The radiator is supported at the top end 
by a mast (preferably wood or some other 
insulating material, but metal will work 
also), and that mast should be 25 to 30 feet 
high. Alternatively, the top end support could 
be the roof of a building, or even a tree limb. 
The center conductor of the 75-ohm coaxi- 
al cable from the receiver is connected at 
this point. 


Figure 4. Thorne Array Bobtail Curtain. 
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Figure 5. Super-ground radial system: a) top view; b) side view 


The bottom end of the radiator element is 
connected mechanically to a wooden stake or 
other insulating support a few inches above 
the ground. A grounded 270-ohm, 2-watt car- 
bon or metal film resistor (not wire-wound) is 
connected between the wire and a ground rod. 

The effectiveness of the antenna is 
improved by using a resonant radial on each 
major band of operation in the HF region. 
This radial should be one quarter wavelength 
(A/4), and its length in feet is found from 
246/FyH7- In general, cut the radial for the 
middle of the band of interest. For example, 
for the 31 meter band (11.5-12 MHz) use 
11.75 MHz as the cut frequency. This radi- 
al is 246/11.75 = 20.9 feet. Connect the 
radial(s) to the shield (outer conductor) of 
the coaxial cable transmission line. Although 
only one radial’ is shown, as many as 
mechanically fit can be used, each with its 
own end insulator (EI) and rope (R). 


Thing No. 2: The Collinear 
Franklin Array 


The Collinear Franklin Array (CFA) 
antenna (Figure 2) is almost as simple to 
erect as a half-wavelength dipole (that peren- 
nial favorite of antenna buffs), but provides 
gain of 3 to 4.5 dB. The CFA consists of 
either three (3 dB gain) or five (4.5 dB gain) 
horizontal half-wavelength (A/2) radiators. 
The center radiator element is fed at the cen- 
ter (the same as a dipole), but with a 4:1 
balun transformer (rather than the 1:1 balun 
used by dipoles). The transmission line to 
the receiver is 75-ohm coaxial cable. 

The two or four end radiator elements are 
insulated from the center radiator and from 
each other with an end insulator (EI). At each 
insulator a quarter wavelength (A/4) phase 


_ reversal stub is provided. This stub provides 


__. the phasing needed to achieve the gain of 


the antenna. Each stub can be made from 
450-ohm twin-lead, or with parallel trans- 
mission line homemade from 4" spreaders 
and antenna wire. If the open-wire parallel 
method is chosen, then the stub (length “B’”’) 
is 246/Fyy4y,, feet long; if 450-ohm twin-lead 
is used, the velocity factor must be accounted 
for so the length is 202/Fy4;,, feet long. For 
our 31 meter band, at 11.75 MHz, the lengths 
of “B” are 20.9 feet for open-wire and 17.2 


_ feet for 450-ohm twin-lead. 


The phasing stubs can be left dangling 
from the antenna. Although some people 


_might see it as a little tacky, it looks more 


“radio-like” . . . and besides, those people 
think any antenna looks tacky. 


Thing No. 3: The Half-Delta 
Sloper (HDS) Antenna 


The half-delta slope (HDS) antenna is 


- 


basically a one-wavelength delta loop an- 
tenna, but with half of the structure treated 
as a “mirror image” in the ground. The 
antenna is bidirectional, with gains of 1.5 to 
2 dB possible. 

There are two sections to the HDS anten- 
na: vertical and sloped. The vertical section 
(W1) is A/6 long and is grounded at the bot- 
tom end, while the sloped section (W2) is 
43 long. These lengths are W1 = 164/Fyyq;, 
and W2 = 328/FMHZ. For our 31-meter 
example, W1 = 14 feet and W2 = 27.9 feet. 

The HDS antenna offers a feedpoint 
impedance close to 75 ohms at the resonant 
frequency. At harmonics, however, the 
antenna also performs well, but the feed- 
point impedance may rise as high as about 
1,000 ohms. For 
harmonic applica- 
tion, an impedance 
matching antenna 
tuning unit (ATU) 
should be used. 

Mechanically, the 
vertical section is 
supported by a 
wooden mast, while 
the bottom end is 
attached to a wood- 
en stake driven in- 
to the ground. If a 
metal mast of the 
correct resonant 
length can be pro- 
vided, then it can 
be used to replace 
the vertical section 
of the HDS. 


Thing No. 4: 
The Thorne 
Array Bobtail 
Curtain (TABC) Antenna 


The Thorne Array Bobtail Curtain (TABC), 
shown in Figure 4, is basically a standard 
Bobtail curtain array turned upside down, 
and fed in a different manner. Bidirectional 
gains up to 5 dB have been measured on 15 
meters, although I suspect that the gain is 
due largely to compression of the elevation 
lobe of the antenna. This antenna has a very 
low angle of radiation, so it works well for 
long DX in the upper end of the shortwave 
spectrum. On the 15 meter ham band, from 
a location in Texas, very loud Australian and 
New Zealand stations ve worked were a 
lot less audible on the quarter wavelength 
vertical and dipole antennas at the same 
location (and received much better signal 
reports of my own signal). 

The TABC consists of three vertical quar- 
ter-wavelength (A/4) radiators (W1,W2 and 


“The off-centerfed 
nonresonant sloper 
antenna (OCFS) is a 
directional, wideband 
antenna that can be 
used over a large portion 
of the high frequency 
bands. It provides 
marginal gain over a 
dipole, but its main 
attraction ts its 
directivity and 
wide bandwidth.” 
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Figure 6. Radial length as a function of frequency for HF bands. 


W3) separated by half-wavelength (A/2) 
phasing elements (W4 and’ WS). The two 
outer vertical elements (W1 and W3) are 
electrically connected to the corresponding 
phasing element (W1 to W4, and W3 to W5), 
but insulated from the center vertical ele- 
ment (W2). The two phasing elements (W4 
and WS) are electrically connected to each 
other by a very short 
jumper wire. The 
center conductor of 
the 52 ohm coaxial 
cable to the receiv- 
er is connected to 
the base of the cen- 
ter vertical element 
(W2), while the 
coax shield is con- 
nected to the jumper 
between phasing el- 
ements W4/W5, and 
to ground. 

The lengths of the 
two sections are A 
= 246/Fypy, feet and 
B = 492/Fyyp, feet. 
For the 24 MHz 
band, the vertical 
sections are 11.5 feet 
long, while the phas- 
ing sections are 20.5 
feet long. 

Mechanically, the antenna is basically 
supported by dipole-like antenna end insu- 
lators (EI) and ropes (R) to various masts or 
support structures (trees, buildings, etc.). If 
you prefer, the vertical sections can be 
replaced with 0.5" to 2" aluminum tubing, 
but you will have to provide some form of 
mounting for the tubing. 


Thing No. 5: A Super Ground 
System 


Shortwave antennas tend to work better 
when installed over a really good ground sys- 
tem. In some parts of the country, like a sog- 
gy brackish swamp, a three-foot stake in the 
ground is more than enough for good signal 
reception. Indeed, I know an AM radio 
station engineer who was astounded by how 
high his signal levels were at a newly con- 
structed transmitter site that was on the edge 
of the Dismal Swamp (VA-NC border). For 


other locations, however, an artificial ground 
system made of quarter wavelength radials 
is used. Each radial is 246/Fyyy, feet long. 

Figure 5 shows the “super-ground”’ sys- 
tem: A bird’s-eye view is shown in Figure ~ 
5A; Figure 5B shows a side-view. For safe- 
ty reasons, the radials should be buried at 
least six inches down. It’s OK if the wire is 
not insulated, by the way. The easiest way 
is to do like my old friend Abe did: He went 
to his newly-built house prior to the sod 
being delivered and installed the ground 
system for his ham radio antennas. Of course, 
Abe was a little, uhhh, different (he also 
buried an antique copper bathtub near the 
footers of the house, and then connected the’ 
radials to it). Another method is to use a 
shovel or spade to cut slit trenches for each 
radial. This is a lot of work, but within the 
range of possibility, especially if done over 
a period of time. 

The radials are all connected to an eight- 
foot copper-clad steel ground rod buried up 
to the last six inches in the ground. Electri- 
cal shops (not electronic) often carry these 
rods, although a few electronic shops also 
carry them. All radials are connected in 
parallel with the rod. A heavy wire is passed 
from inside the house, and then connected 
to the ground rod/radial system. This wire 
is connected to the ground terminal on the 
back of the receiver. 

The lengths of the radials for the HF band 
can be found from Figure 6, or calculated 
from 246/Fyy,- Try to use at least two 
radials for each band, or if you cover the 
spectrum for each MHz or so. 


For Further Reading 


Additional information about these and 
other antennas can be found in the Practi- 
cal Antenna Handbook, 2nd Edition (TAB/ 
McGraw-Hill, 1-800-233-1128), and in Joe 
Carr’s Receiving Antenna Handbook (High- 
Text Publications 1-800-247-6553). Anten- 
na and radial lengths for fréquencies other 
than those shown can be calculated using an 
ordinary hand-calculator, or by using the 
Antlers (MS-DOS) or Antlers for Windows 
software. The MS-DOS version is $20, while 
the Windows version is $30. Contact me at 
P.O. Box 1099, Falls Church, VA 22041 if 
you want that software. 


Don’t miss out on any of the FUN! Call 1-800-257-2346 today and subscribe to Radiio Fumn! 
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How Do You Go to the Bathroom 
In Space? 


At the end of the school year, I always like 
the children in my ham radio classes to review 
the projects and activities they enjoyed most 
during the school term. This is not only an 
educationally-sound thing to do, it also helps 
me to evaluate how well the term went and to 
better plan for the next year. 

Overwhelmingly, most of the students 
enjoy the unit on “Space Travel and Commu- 
nication” the best. This year we decided to put 
together a compilation of the most interesting 
facts we learned about space travel. The class 
was divided into groups with their own 
specific goals. One group made a listing of the 
most fascinating facts they learned that term. 
Another group was in charge of compiling the 
funniest things. Still other children put together 
a log of all the contacts we had made that year 
with the Johnson Space Center or any other 
NASA affiliate. 

With the help of our logbooks, the students’ 
notebooks, and reference books such as William 
Pogue’s How Do You Go To The Bathroom In 
Space? book, the children did a great job gath- 
ering all the data to provide a terrific end-of- 
term review. The following are some of the 
highlights that we all enjoyed hearing about 
again and, in many cases, laughing about again. 


The Best Questions 


Question: What kind of clothes do astro- 
nauts wear in space? 

Answer: Life on board the shuttle is de- 
signed to be as comfortable and practical as 
possible. The astronauts usually wear trousers, 
T-shirts (each crew designs their own patch 
for their shirts), and jackets. The pants have 
several pockets with zippers or flap covers held 
closed with Velcro. It is important that the 
pockets stay properly fastened so that objects 
inside them don’t float out. The underwear is 
commercially-manufactured briefs and T-shirts. 

Shuttle astronauts have a wide range in their 
clothing selections: one-piece coveralls, shorts 


what's 
next? 


by Carole Perry WB2MGP 


with T-shirts, jackets, etc. On board the shut- 
tle, most of the crew seems to prefer working 
in stocking feet. The astronauts select their 
flight clothing at the Flight Equipment Pro- 
cessing Facility located near the Johnson Space 
Center at Houston, Texas. This facility 
assembles the food, clothing, space suits, cam- 
eras, special instruments, calculators, tools, 
etc., that are needed for each flight. 

Question: Do the astronauts float in micro- 
gravity when they sleep? 

Answer: If the astronauts simply floated 
freely while they slept they would drift with 
the air currents and bump into things. Instead, 
they sleep in sleeping bags supported by a tubu- 
lar metal frame that gets strapped to the wall 
of their individual sleep compartments. They 
slip into the sleeping bags feet-first, through 
the neck holes. There-are side slits for their 
arms to go through. Extra sleeping bag wraps 
can be zipped in for extra warmth. The airflow, 
light, and temperature can be controlled in each 
sleep compartment. 

Question: How do you tell time in space? 

Answer: There is no “natural” time zone 
for space. It is necessary, however, to use a 
single time standard to avoid confusion in 
scheduling different mission activities. This 
standard is referred to as GMT (Greenwich 
mean time), the time at Greenwich, England. 
If you include the date and year as well, the 
time is referred to as UT (universal time). 

To tell time during a space mission, the 
astronauts wear commercial wristwatches and 
also have several electronic clocks on board 
the shuttle. The daily routines (work/sleep 
times) are based on central time in the United 
States. The wake-up call usually comes at 6:00 
a.m. U.S. central standard time (CST). Natu- 
rally, day and night periods in orbit change 
much faster than on earth (16 sunrises and 
sunsets every 24-hour earth day). Experiments 
and work tasks are scheduled on GMT. The 
work shifts at Mission Control and the 
astronauts’ meals are scheduled on the CST 
cycle. Some astronauts wear two watches— 
one with GMT and one with CST—so that 


they have both times available. 

For short missions, mission elapsed time 
(MET) may be used. MET is useful when it is 
important to schedule events from lift-off (aunch) 
time. If the lift-off time changes due to a 
delay, the MET schedule (flight plan timeline), 
based on the actual lift-off time, will still be 
usable. An event scheduled for MET 4:26 would 
be four hours and 26 minutes after lift-off. 

Question: How do the astronauts go to the 
bathroom on a space walk? 

Answer: This probably gets the award for 
the most frequently asked question by school 
kids of the astronauts who have gone on space 
walks. I’ve personally heard the answer given 
by several astronauts, and I always enjoy watch- 
ing the kids’ faces. They seem to enjoy the act 
of asking this question as much as listening to 
the response. So be prepared if your class gets 
a chance to speak via the radio to an astroham. 
Even if they already know the answer... Pll 
bet that some youngster will ask it anyway. — 

There are actually two devices worn under 


Photo A. Sixth-grader Dean helped compile a list of fascinating facts about 


the space suit for this accommodation: a UCD 
(urine collection device) and an FCS (fecal 
containment system). For space walks there 
are several options for urine collection. Male 
crew members may use the UCD or commer- 
cial adult diapers. Female crew members may 
use the adult diapers or a garment called a 
DACT (disposable absorbent containment — 
trunk). The DACT is similar to the adult 
diaper, but much more absorbent. ; 

’ For launch and re-entry, the same options 
of urine collection are employed. 

If you have a group of students who have 
participated ina SAREX (Shuttle Amateur Ra- 
dio Experiment) contact, or who have spoken 
to astronauts via the radio from some earthly 
location, please share your kids’ questions and 
experiences. Get in touch with me so we can 
compile a.list of what the children are inter- 
ested in and want to know more about. 

Send all correspondence to Carole Perry 
WB2MGP P.O. Box 131646 Staten Island, 
N.Y. 10313-0006. 


space travel and communication. ok 
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Skywaves for No-Code Techs 


Working skip communications off of the 
ionosphere is one of those “ultimate experi- 
ences” that every ham looks forward to. Reg- 
ular skip conditions on the 10 meter band en- 
tice no-code Technician Class operators to pass 
their 5 wpm code test and earn Technician- 
Plus skywave privileges. 

No skip for no-coders? Not so! The no-code 
Technician Class operator has full privileges 
from 50 to 54 MHz, and 1,000-mile skywaves 
on 6 meters occur more often than you might 
think. If you’ve always wanted to work 
skywave DX, but only have the no-code Tech- 
nician Class license, read on about the 
excitement of 6 meters. 

The first sidebar shows the 6 meter band 
plan recommended by the American Radio 
Relay League. ~ 

When you look over the equipment 
catalogs, you might think that all high- 
frequency SSB transceivers don’t go above 30 
MHz to give you 6 meters. That’s true, most 


don’t. And when you think about VHF/UHF 
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FM dual-band and triband equipment, the 6 
meter band is usually not offered. This is the 
secret of 6 meters—equipment and antennas 
are indeed available if you know what you are 
looking for: 
¢ Alinco—New mobile radio for 6 meters, 
FM. 
¢ Azden—Hand-held and mobile 6 meter 
FM equipment. 
¢ Comet—Antennas covering 6 meters, base 
and mobile. 
¢ Cushcraft—Beams and verticals for 6 
meters. 
¢ Diamond—Antennas for 6 meters. 
¢ Hustler—Antennas for 6 meters. 
¢ HyGain—Antennas for 6 meters. 
¢ ICOM—IC-736 HF transceiver including 
6 meters SSB and FM. 
¢ ICOM—IC-901 mobile with 6 meter 
module. 
¢ ICOM—IC-575H 6 and 10 meter FM/SSB 
transceiver. 
¢ Kenwood—TS-60 major 6 meter, 95-watt 
transceiver. 
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Photo A. For best 6 meter range, use double-sheilded semi-rigid coaxial cable 


like this Belden #9913 or equivalent. 


Photo B. The new Alinco 6 meter FM mobile transceiver. 
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Photo C. Southern California VHF enthusiasts 


using Azden 6 meter 


portable FM handhelds. 


¢ Kenwood—TS-690S HF transceiver with 
6 meters. 

¢ KLM—6 meter monster beam antennas. 

¢ Larsen—6 meter mobile antennas. 

¢ MFJ—Miultiband antennas including 6 

meters. 

¢ Mirage—6 meter amplifiers. 

¢ Standard—6 meter handheld soon? 

¢ Yaesu—FT-736 multimode with 6 meter 

module. E 

¢ Yaesu—FT-690R 10-watt, 6 meter mobile. 

So, from A to Z (OK, A to Y), the equip- 
ment manufacturers and antenna makers have 
you covered on the 6 meter band. 

Six meter FM is fine for staying in touch around 
town through repeaters. The range of 6 meter re- 
peaters is similar to 2 meter range-through re- 
peaters. Six meter signals propagate better through 
hills and trees than any other band, so 6 meter 
repeater use is great in hilly terrain. 

Six meter handhelds do a relatively good 
job in hitting most repeaters—I have tried the 
Azden, and it works nice. However, the little 


MHz 


50.100-50.300 
50.100-50.125 
50.110 


50.300—50.600 
50.620 


50.800-—50.980 


51.000-51.100 


51.120—-51.480 
51.120-51.180 


51.620—-51.980 
51.620—-51.680 


52.000-52.480 
52.020, 52.040 


52.500-52.980 
52.525, 52.540 


53.000—54.480 
53.000, 53.020 
53.1/53.2/53.3/53.4** 
53.500—-53.980 
53.5/53.6/53.7/53.8"* 
53.520 
53.900 


rubber duck antenna is only effective on a line- 
of-sight basis. For better repeater communi- 
cation range, hook into an outside 56" whip or 
mobile base-loaded whip. You can triple your 


-range easily. 


You can find 50 MHz FM simplex at 52.525 
MHz nationwide, and 50.3 MHz in selected 
areas around the country. No FM activity is al- 
lowed below 50.3 MHz. 

But a no-code Technician would surely like 
working skywaves—and while you can do it 
now and then on FM, going to 6 meter single 
sideband (upper sideband) or 6 meter CW will 
give you the best results when the band opens. 
A “band opening” is when the signals reflect 
off heavily ionized patches in the E-layer, and 
come back down 1,500 to 2,000 miles away. 
Single sideband is the ultimate mode for max- 
imum range because your noise floor is sub- 
stantially reduced by tighter bandwidth, and 
this narrow bandwidth is best suited for min- 
imum fading as the signal goes through vari- 
ous layers of the ionosphere. 


Use 


SSB, CW 


DX window 
SSB calling frequency 


Non-voice communications 


Digital/Packet calling frequency 


Radio control 


20 kHz channels’ 


Pacific DX window 
Repeater inputs (19) 


Digital repeater inputs 


Repeater outputs (19) 


Digital repeater outputs 


Repeater inputs (23) 


FM simplex 


Repeater outputs (23) 


FM simplex 


Repeater inputs (19) 


FM simplex 
Radio control** 


Repeater outputs (19) 


Radio control** 
Simplex 
Simplex 


**Optional, local choice 


ARRL 6 meter wavelength band plan, 50.0-54.0 MHz. 
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Radio Fun 


Six meter ionospheric band openings usu- 
ally occur in the summer months from June to 
September. This is when we have the greatest 
occurrence of sporadic-E “clouds” invisibly 
drifting from west to east 200 miles up. There 
is another peak in ionospheric activity around 
December, and the greatest chance of a band 
opening occurs right after sunup, or in the ear- 
ly evening hours. One minute you’re listening 
to background hiss at 50.150, a good SSB call- 
ing frequency, and the next minute your radio 
dial is filled with incoming stations that are 
1,500 miles away calling CQ. Many times a 
local TV station on Channel 2 will look fuzzy, 
and this is a good sign that the 6 meter band 
is ready to skip across the country. 

Six meter band openings into South Amer- 
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ica sometimes occur in the wintertime; and if 
you live in the northern section of the United 
States, you might also experience 6 meter au- 
roral contacts, too, over distances exceedin 
600 miles. ; 
Six meters is not for sissies. You will be 
working with big beams to launch your signal 
into the ionosphere. Mobile antennas are 54 
inches long, and power levels up to 1,500 watts 
can be used for skywaves, auroral reflections, 
and even moonbounce. If 2 meters is getting 
routine for you, do consider the lure of 6 me- 
ters. Six meters is the band the big boys hang 
out on, and there are some valuable experi- 
ences to be learned on working the world and 
all continents on 6 meter single sideband. It’s 
a band full of surprises! 
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DX Window protection, 51.0 to 51.1 MHz. Would be outputs are 


simples frequencies. 


NOTE 2 


Simplex channels S-11 and S-12 are not to be used for a period 
of 5 years, protecting 52.525. After that 52.53 would become the 


national calling frequency 


NOTE 3 


Simplex channels S-15 thru S-25 would be used for single fre- 


quency packet operation. 


Input/output spacing 
Channel spacing 

Number of repeater pairs 
Number of simplex channels 
Spectrum used 


1.7 MHz 

20 kHz—odd-numbered frequencies 
60 in low/out high 

25 

51.110-53.990 MHz 


The 1.7 MHz Plan: A Six Meter Plan presented by The Columbia Region 
Six Meter Association, representing Washington, Oregon, and 
British Columbia. 
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BOOKS FOR BEGINNERS 


02D42 Digital Novice by Jim Grubbs Geared to make you a more knowl- 
edgable participant. $8.50 


20N018 Technician Class License Manual: New No-Code by 
Gordon West This book covers everything you need to become a Technician 
Class Ham. Every question and answer on the examinations is found in this 
one book. FCC Form 610 application. $9.95 

20N092 The Wonderful World of Ham Radio — by Richard Skoinik, 
ae Simple, clear, and fun. Introduces young people to amateur radio, 

7.95 js 

AR2871 W1FB’s Help for New Hams_ by Doug DeMaw W1FB 
Complete for the newcomer. Put together a station and get on the air. $10.00 
AR2286 First Steps in Radio by Doug DeMaw W1FB Series of QST 


articles, $5.00 
SHORTWAVE 


06S57 1993 Passport to World Band Radio by International 
Broadcasting Services, Ltd You'll get the latest station and time grids. $16.50 


03S11 Shortwave Receivers Past and Present edited by Fred J. 
Osterman Guide to 200+ shortwave receivers manufactured in the last 20 
years. The Blue Book of shortwave radio value. $8.95 


07R25 The RTTY Listener by Fred Osterman New and expanded. This 
specialized book compiles issues 1 through 25 of the ATTY Listener 
Newsletter. Contains up-to-date, hard-to-find information on advanced RTTY 
and FAX monitoring techniques and frequencies. $19.95 


03M221 US Military Communications (Part 1) US Military communi- 
Cation channels on shortwave. Covers frequencies, background on point-to- 
point frequencies for the Philippines, Japan and Korea, Indian and Pacific 
Oceans, and more, $12.95 


03M222 US Military Communications (Part 2) Covers US Coast 
Guard, NASA, CAP, FAA, Dept. of Energy, Federal Emergency Management 
Agency, Disaster Communications, FCC, Dept. of Justice. From 14 KC to 
9073 KC. $12.95 


03M223 US Military Communications (Part 3) Completes the vast 
overall frequency list of US Military services, from 8993 KC to 27,944 KC. 
$12.95 

09S42 The Scanner Listener's Handbook by Edward Soomre N2BFF 
Get the most out of your scanner radio. $14.95 


11T88 Tune in on Telephone Calls by Tom Kneitel K2AES Formatted 


as a frequency list with detailed description of each service and its location in ' 


RF spectrum. $12.95 


03K205 Guide to Radioteletype (RTTY) Stations by J. Klingenfuss 
Updated book covers all RTTY stations from 3MHz-30MHz. Press, Military, 
Commercial, Meteo, PTTs, embassies, and more. $12.95 


11AS10 Air Scan Guide to Aeronautical Communications (5th 
Ed.) by Tom Kneitel K2AES Most comprehensive guide to monitoring US 
aeronautical communications. Covers all Canadian land airports and sea- 
plane bases, plus listings for Central America, the Caribbean, North Atlantic, 
and the Pacific Territories. $14.95 


15A002 Scanner and Shortwave Answer Book by Bob Grove Most 
frequently asked questions by hobbyists. $13.95 


07A66 Aeronautical Communications Handbook by Robert E. 
Evans Exhaustive, scholarly treatment.of shortwave aeronautical listening. 
$19.95 


11RF13 The “Top Secret” Registry of US Government Radio 
Frequencies (7th Ed.) by Tom Kneite! K2AES This scanner directory has 
become the standard reference source for frequency and other important in- 
formation relating to the communications of federal agencies. $19.95 


11F52 Ferrell's Confidential Frequency List, New Revised Edition 
compiled by A.G. Halligey All frequencies.from 4 MHz-28MHz covering 
ship, embassy, areo, Volmet, Interpol, numbers, Air Force One/Two, more. 
$22.95 


11SR97 National Directory of Survival Radio Frequencies by 
Tom Kneitel K2ZAES Handy and concise reference vues to high interest com- 
munications frequencies required by survivalists. $8.95 


11SM11 Scanner Modification Handbook, Vol. 1 _ by Bill Creek pro- 
vides straightforward step-by-step instructions for expanding the operating ca- 
pabilities of VHF scanners. $17.95 


11EE06 Guide to Embassy Espionage Communications by Tom 
Kneitel K2AES Candid and probing examination of worldwide embassy and 
(alleged) espionage communications systems and networks. $10.95 


20N094 A Flick of the Switch, 1930-1950 by Morgan E. McMahon 
Discover the fast-growing hobby of radio collecting. $8.95 


07R26 World Wide Aeronautical Communications by Robert E. 
Evans Aircraft/Air Traffic Control, Aircraft/Company Operations, Aviation 
Weather Broadcasts, Aeronautical Flight Tests, Worldwide Military Air Forces, 
Aero Search & Rescue, Aero Law Enforcement, NASA Flight Support, Aero 
Terms & Abbreviations and Aero Tactical Identifiers. $6.95 


11T89 Scanner Modification Handbook Vol. 2 by Bill Creek Here it 
is—a companion to Vol. |. in fact, Vol. 2 has a section that provides improved 
approaches and updated techniques for the mods in Vol. 1. There's 18 new 
exciting modifications for popular scanners. $17.95 


03R01 World Press Services Frequencies (RTTY) New Sth Ed A 
comprehensive manual covering radioteletype news monitoring—contains all 
information—antenna, receiving, terminal units, plus three extensive frequen- 
cy lists, $8.95 


UHF/VHF PACKET 


01P22-2 The Packet Radio Handbook (2nd Ed.) by Jonathan L. 
Mayo KA3T “...the definitive guide to amateur packet operation."—Gwyn 
Reedy W1BEL Only $16.95 


09V11 The Basic Guide to VHF/UHF Ham Radio by Edward M. Noll 
Provides a first rate introduction to the 2.6 and 1.25 meter bands as well as 
23, 33, and 70cm. $6.50 


20N019 U.S. Repeater Mapbook by Robert Martin The Guide for trav- 
éling radio amateurs. $9.95 


03R02 RTTY Today by Dave Ingram K4TWJ Most comprehensive RTTY 
guide ever published. $8.50 


CODE TAPES 


73T06 “The Stickler” $5.95 

6+ wpm—This is the practice tape for the Novice and Technician licenses. It 
is comprised of one solid hour of code. Characters are set at 13 wpm and 
spaced at 5 wpm. 


73713 “Back Breaker” $5.95 

13+ wpm—Code groups again, at a brisk 13+ wpm so you'll be really at ease 
when you sit down in front ofa steely-eyed volunteer examiner who starts 
sending you plain language code at only 13 per. 


73720 “Courageous” $5.95 

20+ wpm Congratulations! Okay, the challenge of code is what's gotten you 
this far, so don't quit now. Go for the extra class license. We send the code 
faster than 20 per. 


' 73725 “The Mind Boggler” $5.95 


25+wpm Friendishly generated by kindly old Uncle Wayne for hams 
with a strong heed for self Shpall Once you've conquered 25 per 
let Unk know if you need a 50 wpm tape. 


AR1995 ARRL 1995 Handbook (71st Ed.) Features: added DSP, im- 
proved treatment of Pi and Pi-L, all new all-digital-logic, plus lots more. 
$30.00 


AR1993 ARRL Handbook 39 chapters, featuring 2,100 tables, figures 
and charts. Comprehensive, well organized and affordable. $25.00 


AR1086-4 ARRL Operating Manual (4th Ed.) _ Information on how to 
make the best use of your station, including: interfacing home computers. 
OSCAR, VHF-UHF. $18.00 


AR0194 Antenna Compendium Vol. 1 Materials on verticals, quads, 
loops, yagis, reduced size antennas, baluns, Smith Charts, antenna polariza- 
tion. $10.00 


AR2545 Antenna Compendium Vol.2 — Covers verticals, yagis, quads, 
multiband and broadband systems, antenna selection. $12.00 


AR4017 Antenna Compendium Vol. 3 More verticals, yagis, quads, 
plus loops, arrays, mobile, direction finding, controlled currents, computer- 
ized, installation, overloads, plus 40 new articles for beginner's to advanced. 
$14.00 


AR2626 Companion Software for Antenna Compendium Vol. 2 
5 1/4* MS-DOS floppy. $10.00 


AR0488 W1FB’s Antenna Notebook by Doug DeMaw WI1FB Get the 
best performance out of unobtrusive wire antennas and verticals, Build tuners 
and SWR bridges. $9.50 

AR0348 QRP Notebook by Doug DeMaw WIFB Presents construction 
projects for the QRP operator. $9.50 


AR4141 W1FB’s Design Notebook by Doug DeMaw W1FB Filled with 
simple practical projects that can be built using readily available components 
and common hand tools. $10.00 

AR2200 Antenna Impedance Matching by Wilfred N. Caron Most com- 
prehensive book written on using Smith Charts in solving impedance match- 
ing problems. $20.00 


AR0402 Solid State Design Good, basic information, circuit designs and 
applications; descriptions of receivers, transmitters, power supplies, and test 
equipment. $12.00 

AR3193 Weather Satellite Handbook (4th Ed.) by Dr. Ralph Taggart 
WB8DQT Expanded and revised to reflect today’s weather-fax satellite tech- 
nology. $20.00 

AR3290 Companion Software for Weather Satellite Handbook 5 
1/4" MS-DOS Floppy. $10.00 

AR3291 Now You're Talking! All You Need To Get Your First Ham 
Radio License (2nd Edition) A complete study guide for the Technican 
and Novice written exam. Practical information every beginner needs is writ- 
ten clearly and simply and in small doses. $19.00 

AR3292 Your Introduction to Morse Code: Practice Cassettes Kit 
includes two 90 minute cassette tapes. Prepares you for the 5 WPM Morse 
code exam to earn your Novice license or add high-frequency worldwide com- 
munications privileges to your code-free Technician license. $10.00 
AR0437 ARRL Repeater Directory 1993-1994 — 19,000+-listings with 
digipeaters, bandplans, CTCSS (PL(TM)) tone chart, frequency coordinators, 
ARRL special service clubs, and beacon listings from 14 MHz to 24GHz. 
$6.00 


AR1033 The DXCC Companion by Jim Kearman KR1S Spells out in 
simple, straightforward terms what you need to be a successful DXer. $6.00 


AR1250 Log Book —Spiral $3.50 
ARA341 Interference Handbook AFI sleuth’s experience in solving in- 
terference problems. $12.00 


AR2197 ARRL Data Book Valuable aid to the RF design engineer, tech- 
nician, radio amateur, and experimenter. $12.00 


AR2960 Transmission Line Transformers (2nd Ed.) by Dr. Jerry 
Sevick W2FMI Practical designs and specific information on construction 
techniques and sources of material. $20.00 


AR0410 Yagi Antenna Design 
panded by Dr. Lawson. $15.00 : 
AR2171 Hints and Kinks _ Ideas for setting up your gear for comfortable, 
efficient operation. $8.00 


AR3169 QRP Classics Compilation of ARRL publications on building re- 
ceivers, transmitters, transceivers, accessories. $12.00 


A Ham Radio series polished and ex- 


ARRL License Manuals Complete FCC question pools with answers. 


AR2375 ‘Technician Class $6.00 
AR2383 General Class $8.00 
AR0166 Advanced Class $8.00 
AR2391 _— Extra Class $12.00 


AR3185 The Satellite Experimenter’s Handbook, (2nd Ed.) by 
Martin Davidoff K2UBC Expanded and revised. Focusing on satellites built by 
and for the international radio amateur community. $20.00 


AR2456 FCC Rule Book (9th Ed.) _ A must for every active radio ama- 
teur. $9.00 


AR2030 Your Gateway to Packet Radio (2nd Ed.) 
you need to know about this popular new mode. $12.00 


AR2103 Satellite Anthology The latest information on OSCARs 9 
through 13 as well as the RS satellites, the use of digital modes, tracking an- 
tennas, RUDAK, microcomputer, and more! $5.00 


AR2898 Space Almanac by Anthony R. Curtis K3KXK Recent news from 
space. $20.00 3 a 


AR2083 Complete DX’er (2nd Ed.) by Bob Locker W9KNI Learn how to 
hunt DX and obtain hard-to-get QSL cards. $12.00 


AR2065 ARRL Antenna Book The new 16th Edition represents the best 
and most highly regarded information on antenna fundamentals, transmission 
lines, design, and construction of wire antennas. $20.00 


AR3293 Morse Code: The Essential Language by L. Peter Carron ur. 
W3DKV Expanded and revised in its 2nd edition. How to handle distress calls 
heard not only on the hambands but on maritime and aircraft frequencies. 
$6.00 


AR4114 Low Profile Amateur Radio For the Ham who lives where an- 
tennas are frowned upon. From hiding your antenna to operating with low 
power. This book tells you how to get on the air using these techniques—and 
others—without calling attention to yourself. $8.00 


Tells everything 


AR3782 Your QRP Operating Companion No special rigs or expen- 
sive equipment to enjoy the excitement and challenge of low-power operat- 
ing. $6.00 


AR3878 Your VHF Companion Explore the fascinating activities on the 
VHF bands: FM and repeaters, packet, CW & SSB, Satellites, ATV, transmit- 
ter hunting and more. $8.00 


AR3959Your Packet Companion Perfect for the packet newcomer. 
$8.00 


AR3983 Understanding Basic Electronics An ARRL book. 314 big 
pages. This explains everything very simply: the math, DC, AC, transis- 
tors, even tubes (wow!). Dirt cheap at $17. Isn't it about time you under- 
stood the fundamentals? $17.00 


STUDY AIDS 


VIS Study Cards Compact, up-to-date Flash Cards with Key Words, 
Underlined, Quiz on back. Formulas worked out. Schematics at your fin- 
gertips. Used SUCCESSFULLY by ages 6 to 81! 


NOVICE ViSO1 
Vviso2 
viso3 
ViSO4 
ViSO5 


$11.95 
10.95 
9.95 
15.95 
14.45 


TECH 
GENERAL 
ADVANCED 
EXTRA 


01T01 Transmitter Hunting by Joseph Moell and Thomas Curlee 
Radio direction finding simplified. $19.95 


03R02 RTTY Today 
dioteletype. $8.50 


05E03 First Book of Modern Electronics — Unique projects that are 
money saving. $12.95 


09D22 The World Ham Net Directory by Mike Witkowski New—2nd 
edition. Introduces the special’interest ham radio networks and shows you 
when and where you can tune them in. $9.50 


10D093 1994 North American Callbook The 1994 North American 
Callbook lists the calls, names, and address information for 500,000+ Ii- 
censed radio amateurs in all countries of North America. $29.95 


05H24 Radio Handbook, 23rd Ed. by William |. Orr W6SAI 840 pages 
of everything you wanted to know about radio communication. $39.95 


02B10 Heath Nostalgia by Terry Perdue K8TP 124 page illustrated his- 
tory of the Heath Company. Includes many fond memories contributed by 
long-time Heathkit employees. $9.50 


10DF92 1994 Callbook Supplement 
International and American callbooks. $10.00 


12E76 Basic Electronics Prepared by the Bureau of Naval Personnel 
Covers the important aspects of applied electronics and electronics commu- 
nications. $10.95 


12E41 Second Level Basic Electronics Prepared by the Bureau of 
Naval Personnel Sequel to Basic Electronics, thorough treatment of the more 
advanced levels of applied electronics. $9.95 


01D45 The Illustrated Dictionary of Electronics, 5th Ed by Rufus 
P. Turner and Stan Gibilisco An exhaustive list of abbreviations, and appen- 
dices packed with schematic symbols and conversion tables. $26.95 


20N091 Most-Often-Needed Radio Diagrams and Servicing 
Information, 1926-1938, Volume One compiled by M.N. Beitman An 
invaluable reference for anyone involved in Vintage Radio restoration. 
$11.95 


20N096 How To Read Schematics (4th Ed.) by Donald E. 
Herrington Written for the beginner in electronics, but it also contains infor- 
mation valuable to the hobbyist and engineering technician. $14.95 


20N097 Radio Operator’s World Atlas by Walt Stinson, WOCP This 
is a compact (5x7), detailed, and comprehensive world atlas designed to be 
a constant desk:top companion for radio operators. $17.95 


20N020 Secrets of RF Circuit Design by Joseph J. Car Written in 
clear non-technical language, covers everything from antennas to transis- 
tors. $19.50 


20N109 73 Magazine Index 1960-1990 A complete index to every ar- 
ticle published in 73 Magazine through 1990. Book $15.00 IBM software 
(specify type) $20.00 

20N110 Product Reviews Since 1945 Contains an index to 3,400 
product reviews that have appeared in QST, CQ, HR, 73 and Radcom. Book 
$12.95 IBM Software 5.25 $10.00 


TB17294 Troubleshooting & Repairing Compact Disc Players by 
Davidson. 488 p. Everything and a half you'll need to know to service 
these confounded things. There’s a mint to be made fixing CD players, hi- 
fi systems and VCRs. $25.00 ; 


by Dave Ingram Modern guide to amateur ra- 


An update to the 1993 


20N108 The Easy Wire Antenna Handbook by Dave Ingram 
K4TWJ, Gives you all of the needed dimensions for a full range of easy to 
build and erect “sky wires.” $9.50 


01A70 Practical Antenna Handbook by Joseph J. Carr Design, 
build, modify, and install your own antennas. $24.95 


10A342 All About Verticle Antennas by William Orr Comprehensive 
coverage of amateur communications. $10.95 


10A343 All About Cubical Quad Antennas by William Orr and Stuart 
Cowan “The Classic” on Quad design, theory, construction, operation. New 
feed and matching systems. New data. $11.95 


10A345 Beam Antenna Handbook by William Orr and Stuart Cowan 
Everything you need to know about beam design, construction, and opera- 
tion. $11.95 


10A346 Simple, Low-Cost Wire Antennas For Radio Amateurs 
by William Orr and Stuart Cowan All New! Low-cost, multi-band antennas; in- 
expensive beams, “Invisible” antennas for hams in “tough” locations! New 
data. $11.95 


~ SOFTWARE 


04M54 GGTE Morse Tutor From beginner to Extra class in easy self- 
paced lessons. Code speeds from 1 to over 100 words per minute. Standard 
or Farnsworth mode. Adjustable tone frequency. Create your own drills, 
practice or actual exams. Exams conform to FCC requirements. 5 1/4” floppy 
for IBM PC, XT, AT, PS/2 or compatibles. $19.50 


04M55 Advanced Edition $29.95 


20N021 No Code Ham Radio Education Package Computer soft- 
ware package. Includes computer aided instruction software (IBM compati- 
ble), 200 page Ham Radio Handbook. $29.95 


20N022 Ham Operator Education Package Computer software con- 
tains five IBM compatible discs with all questions for all license classes, plus 
“Morse Academy” code teaching software that takes you from 0-20 wpm. 
$28.95 


Lanze Code Programs—{Available on 5 1/4” disk.) Inexpensive 
complete study guide code programs for both the C64/128 Commodores and 
the IBM compatibles. Programs include updated FCC questions, multiple 
choice answers, formulas, schematic symbols, diagrams, and simulated (VE) 
sample test. 


IBM Part# Commodore Part# Price 
Novice (BMO1 COMO01 $14.95 
Tech IBMO2 COM02 $14.95 
General IBMO3 COMO03 $14.95 
Advanced IBMO4 COM04 $19.95 
Extra (New Pool) — IBMO5 COMO05 $19.95 


IBM06, COM06 IBM/Commodore Tech No Code—Lanze Code Program 
Contains all the authorized FCC questions and answers used in testing for- 
mulas, schematic symbols, diagrams, and sample test for passing the new 
Technician No Code license. $24.95 


|BM97 Amateur Radio Part 97 Rules New Edition, complete FCC 
tules. $9.00 


UNCLE WAYNE’S PICKS 


SS8756 Warning! The Electricity Around You May Be Hazardous 
To Your Health by Ellen Sugarman An invaluable guide to the risks of 
electromagnetic fields, and steps you can take to protect yourself and your 
family. $11.00 


ED86751 Dumbing Us Down: The Hidden Curriculum Of Compulsory 
Schooling. by John Gatto If you enjoyed “Declare War’, you'll enjoy this al- 
so. A Wayne Green recommended reading.9.95. 


WAYNE’S WRITES . 


WG1_ We The People Declare War On Our Lousy Government—360p 
soft cover. This is Wayne's report to the New Hampshire Economic 
Development Commission explaining what the major problems are facing 
both New Hampshire and the country, and proposing simple, inexpensive so- 
lutions. Wayne proposes a simple way to have government departments 
happily cut their expenses by 50% within three years; how to cut the cost of 
incarcerating prisoners by over 90%; how to end welfare; how to reduce the 
deficit; how to cut medical costs and improve health care; how to cut school 
costs and improve schools. An absolute steal at $13. 


WG4 20/20 Foresight—Twenty 16p updates on the Declare War book— 
320p. Further proposals for solving critical American problems, such as a 
new approach to financing small businesses, how to finance Russia and oth- 
er countries and make a profit doing it, the real dope on bioelectromagnetics, 
a new kind of polytechnical university, a new electronics technology, why 
Africa is in such a mess, why Perot bombed, how to have tuition-free univer- 
sities, a plan for making Congress turn honest, etc. Plenty more. One of the 
best $10 you'll ever spend, Ridiculously priced at $10. 


| pe eee Uren rcs oe erry or ee ce eh een mn ect cae ar roe a 


I Uncle Wayne’s Bookshelf Order Form 


I You may order by mail, telephone, or fax. All payments are to be in US funds. Allow 3 weeks for delivery. 


Make checks payable to “Uncle Wayne's Bookshelf.” _. 


Shipping: All US orders add $5.00 shipping, shipped UPS. (Please provide street address.) 


Foreign Orders: Choose one: Q) surface shipping +O air shipping (Surface shipping may take 2 to 3 months.) 
Note: The actual foreign shipping costs will be additional to regular shipping and handling. 


WGS Submarine Life in WWIl—60p. Wayne's story of his adventures on 
the USS Drum SS-228 on five war patrols in the Pacific in 1943-45. What's it 
feally like on a submarine when you're being depth charged? And what's the 
day-to-day life on a submarine like? Did you see the movie Das Boot? This is 
a collection of stories originally published in the Drum Newsletter. Exciting 
stuff and only $7.50. 


WG6 Uncle Wayne's Caribbean Adventures—96p. Wayne's adventures 
scuba diving all around the Caribbean, visiting ham operators, and sightsee- 
ing. If you're interested in how to travel economically, you'll get some great 
ideas from this, Wayne and his wife Sherry sure know how to travel econom- 
ically. He starts out with his “Diving, the Wimp Sport.” You'll love their visit to 
11 islands in 21 days trip. A measily $7.50. 


WG7 Uncle Wayne's Travels—52p. Wayne travels to Russia, London, 
Aspen, St. Pierre, Munich, Vienna, Krakow, and Prague without it costing 
Nearly as much as you might think. Cheap for you too, at $5.00. 


al ania ane tad 


Name — a Se = 
| 


I Street 


z State___ Zip 


] City - 


I TOTAL $ ee =) OAES SMC 


OVISA 


$10.00 minimum for credit card orders 


] Card # 


Phone 


Expiration Date 


{ Signature 5 é 


i Mail: 73 Magazine, Attn. Uncle Wayne, PO Box 3080, Peterborough, NH 03458 
(800) 234-8458 FAX: (603) 924-8613 


Telephone: (603) 924-4117 
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Radio fun 


Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest.to try and dump it, 
but you know you'll get a far more realistic price if you have it out where 30,000 active ham potential buyers 
can see it, rather than the few hundred local hams who come by a flea market table. Check your attic, garage, 
cellar, and closet shelves and get cash for your ham and computer gear before it's too old to sell. You know 
you're not going to use it again, so why leave it for your widow to throw out? That stuff isn't getting any 
younger! 

The Radio Fun Flea Market costs you peanuts (almost)—comes to 25 cents a word for individual (non- 


commercial) ads, and 80 cents a word for commercial ads. Don't plan on telling a long story. Use abbrevia- 
tions, cram it in. But be honest. There are plenty of hams who love to fix things, so if it doesn't work, say so. 

Make your list, count the words, including your call, address and phone number. Include a check or your 
credit card number and expiration. If you're placing a commercial ad, include an additional phone number, 
separate from your ad. This is a monthly magazine, not a daily newspaper, so figure a couple of months be- 
fore the action starts; then be prepared. If you get too many calls, you priced it too low. If you don't get many 


‘calls, too high. 


So get busy. Blow the dust off, check everything out, make sure it still works right, and maybe you can 
help make a ham newcomer or retired old-timer happy with that rig you're not using. 
Send your ads and payment to Radio Fun Flea Market, 70 Route 202 N, Peterborough NH 03458, and 


get set for the phone calls. 


MINIATURE POLICE RADAR TRANSMIT- 

TER one mile range, $45 assembled. 9025 Cold- 

water Rd., Building 100A, Fort Wayne IN 46825. 
RF251 


QSL SAMPLES- 50 cents. SAMCARDS, 48 Monte 
Carlo Dr., Pittsburgh PA 15239. RF275 


GOOD DX LOCATION on the second highest 
hill on the East Coast. Four bedroom yellow brick 
house overlooking Sandy Hook Bay, 65’ military 
type tower. Call (304)462-5575. RF315 


CUSTOM MADE-HAND TOOLED Leather prod- 
ucts with your initials, name, call letters. Photo’s 
& estimates available. Key rings, wallets, belts, 
purses, hanging signs, specialty items. GREAT 
GIFT. LEATHER & WEST, 67 Causeway Rd., 
West Swanzey NH 03469. (603)352-6256. 9-4 pm. 
M-F ET, RF370 


MAHLON LOOMIS, INVENTOR OF RADIO; 
by Thomas Appleby, (Copyright 1967). Second 
printing available from JOHAN K.V. SVANHOLM, 
N3RF, SVANHOLM RESEARCH LABORA- 
TORIES, P.O. Box 81, Washington DC 20044. 
Please send $25.00 donation with $5.00 for S&H. 
RF445 


HAM RADIO CDROMs PLUS 800 other CDROM 
titles. Call (717)560-2321 for FREE info. KA3VXA, 
DISCOUNT DATA. — RF455 


GET YOUR “FCC COMMERCIAL GENER- 
AL RADIOTELEPHONE LICENSE”. Elec- 
tronics Home Study. Fast, inexpensive! “Free” de- 
tails. COMMAND PRODUCTIONS, D-175, Box 
2824, San Francisco CA 94126-2824. RF460 


WANTED: SEND US YOUR QSL CARD and 
we'll enlarge and transfer it in original color to a 
quality white T-Shirt (TS2), only $12.95; or to a cap 
(CA-2), only $7.95. T-Shirts - S, M, L, XL, and XXL 
($2.00 extra). Caps, white front, mesh back in Navy, 
Red, Green, Black, White. Also Name & Call Sign 
Caps, (CA-3), ONLY $6.95, lettering in black, mesh 
in above colors. Add $3.00 minimum § & H or 5% 
of total order. PERSONALIZED PHOTO, Dept. 
RF, P.O. Box 370244, West Hartford CT 06137. 
(203)233-7277, FAX (203)236-3719. RF565 


PRINTED CIRCUIT BOARDS for projects in 
73, Ham Radio, OST, ARRL Handbook. List, SASE. 
FAR CIRCUITS, 18N640 Field Ct., Dundee IL 
60118. RF595 


HR2510, RCI2950, CONNEX 3300, COBRA 148, 

GALAXY SATURN, plus many more kits to in- 

crease your modulation, $19.95. (800)536-0109. 
RF615 


WANTED: BUY & SELL All types of Electron 
Tubes. Call (612)429-9397, Fax (612)429-0292. C 
& N ELECTRONICS, Harold Bramstedt, 6104 
Egg Lake Road, Hugo MN 55038. RF620 


Wp Cid YouUpe 


Periphex Power Packs for Longer QSO Time 


replacements for 


from the manufacturer. 


Buy the battery pack from Periphex— 
where batteries are our only business! 


regular price 


BP-85S IcoM 12v 800ma_ _ $76.00 


FNB-27 YAESU 12v 600ma_ $60.00 
EBP-228 ALINco 12v 800ma_ $65.00 


sPCRIPHCX inc. 


H One Year Warranty 

B Matched cell construction 

BH Case re-build service 

B Long life, extended operating time 


Add $4.00 Shipping & Handling for first battery. 
$1.00 for each add'l battery - U.S. only 

MA residents add 5% tax. Available 
from your 


dealer... 


the only thing low about our charge is the cost... 
800-634-8132 


Periphex, Inc. ¢ 300 Centre Street * Holbrook, MA 02343 ¢ (617) 767-5516 ° (617) 767-4599 
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CIRCLE 68 ON READER SERVICE CARD 


Radio Fan 


VHF-UHF-SHF Large SASE. VHFer P.O. Box 
#685, Holbrook AZ 86025. RF660 


FOR SALE: 3 HALLICRAFTERS RECEIVERS 
SX-71 less cabinet and speaker; Sky Champion 
complete; both $100.00 each. $53, $75.00. New 
tubes, $5.00 each. Insurance and postage prepaid. 
No catalogs, state needs. Please send something to 
help with expenses. In 1933 I built my first Short 
Wave Receivers, can I help you with yours? George 
E. Hoadley W8MTJ, GEORGIES’ ELECTRONIC 
SHACK, 956 Miller Ave., Newark OH 43055. 
RF665 


FREE: HAM RADIO GOSPEL TRACTS, DX 
Contact and Christian Helps. SASE: NIGDP, RAR- 
OFC, P.O. Box 8, Harmony ME 04942. RF680 


CALL SIGN WRISTWATCH Free details. 
KC6UEC,9438 Broadway, Temple City CA 91780. 
RF740 


PERSONAL AUTOPATCH! j-Com SDP-600 
Simplex/Duplex Smart Patch. In mint condition 
with manual, $200.00. Call Clark (N7TDT) at 
(801)295-7724. RF800 


HANDY TALKY CASES, black or camouflage, 
$8.95, personalized, $14.95 Desk Stands, $8.95, 
specify make and model, add $8 for S/H. Send 
SASE for catalog. R. Thomson, 165 Wellington 


St., Suite 28010, Barrie, Ontario, Canada LAN 7W1. 
RF895 


HERO ROBOT AND ROBOTIC EQUIPMENT 
OWNERS, board repairs, IC programming and as- 
sorted pre-programmed Speech Chips. For addi- 
tional requests contact: ELECTRONIC REPAIR, 
2927 East Washington Ave., Madison WI 53704, 
(608)249-5577. RF920 


FREE HAM GOSPEL TRACTS, SASE, N3ETT, 
5133 Gramercy, Clifton Heights PA 19018.RF960 


SPECIAL OFFER! Yaesu DVS-3, $50; EIMAC 
3-500Z, $65; 5-band mobile antenna, 6-2-220-440- 
1.2, Austin with Larsen magnet, never outside, $50. 
Dual-band Comet mobile antenna package (CKSM 
mount + B-20 antenna) new, $45; 13-element, 220 
beam $30; Kenwood TH-78A dual-band HT, 3 
months old, $350; Yaesu FT-990, used 9 hours, AC 
version, what an incredible base! $1,450. JPS NF- 
60 auto-notch filter, $75; Comet GPX2010 dual- 
band base vertical, 24 ft., new, $280; Yaesu com- 
bo, SP6 + LLS, $170; Diamond MX-72N duplex-. 
er, $35; Icom SP21 base speaker, $45; Yaesu MD- © 
1 desk mike with Heil HC-S cartridge, 6 months 
old, $75; Icom IC-27A 2 meter mobile, on its way 
back from Icom for checkup/tuneup 100%, $190. 
Contact KE3FZ at (717) 286-0632. RF961 


activities calendar 


Send your announcements to: Radio Fun Activities Calendar, 70 Route 202-N, Peterborough 
NH 03458. We’ll print as many as space allows, on a “first come-first listed” basis. 


NOV 26 


EVANSVILLE, IN Vanderburgh County Fairgrounds will be the 
location of the 2nd Annual E.A.R.S. Evansville Winter Hamfest. 
Festivities from 8 AM-2 PM Central. Flea Market. Commercial 
Dealers. Talk-in on EARS Rptr Net.; Evansville 145.150(-); Vin- 
cennes 146.925(-). Contact Bev KA9PDG, (812) 479-5741; or 
write EARS, 1506 S. Parker Dr. Evansville IN 47714. 


DEC 3 


GREENSBORO, NC The 14th annual Greater Greensboro Ham- 
fest and Computer Show will be.sponsored by the 76 Group at 
Greensboro Coliseum Complex Special Events Center, 1921 West 
Lee St., 9 AM-4 PM. Flea Market, Commercial Booths, VE Ex- 
ams (pre-register), Computers, more. Talk-in.on 145.250(-) and 
146.760(-) Contact 76 Group, P.O. Box 7862, Greensboro NC 
27417-0862, or call REALTALK, (910) 299-2525. Enter 0076 at 
the prompt. 

MESA, AZ The Superstition ARC Hamfest will be held at Mesa 
Community College Campus, NE corner of Dobson Rd. & SR 60 
(Superstition Freeway). For info, call (602) 898-9158. 

NORTH OLMSTED, OH The North Coast ARC Fall Hamfest 
will be held at St. Clarence Church, 30106 Lorain Rd., 8 AM-2 
PM. Setup at 0600 AM. Vendors purchasing four or more tables 
may set up Fri. eve. 7 PM-10 PM. Reservation payments must be 
received (with SASE) by Nov. 26th. Send to Dan Sarama KB8A, 
15591 Rademaker Blvd., Brook Park OH 44142. Tel. (216) 267- 
5083, or connect to the NCARC Packet BBS, “C NO&M” on 
145.73. Dial (216) 779-6350 and use the commands: D NCARC/HAM- 
FEST.LOC and D NCARC/HAMFEST.INF. Talk-in on 145.29 and 
224.76 Rptrs. 


DEC 4 


HAZEL PARK, MI Hazel Park H.S., 23400 Hughes St., will be 
the location for the 29th Annual Swap and Shop sponsored by the 
Hazel Park ARC. Admission $4, tables $13 (check must-be sent, 
no reservations by phone). Talk-in on 146.64(-) (DART). For in- 
fo, tables, tickets, write to HPARC, Box 368, Hazel Park MI 48030. 


DEC 10 


FARIBAULT, MN The annual Courage Center Handi-Ham Win- 
ter Hamfest will be held at the Eagles Club, starting with regis- 
tration at 8:30 AM. There will be a Handi-Ham Equipment Auc- 
tion, Flea Market, Dinner at Noon, and Program. Talk-in‘on 19/79. 
Contact Don Franz WOFIT, 1114 Frank Ave., Albert Lea MN 
56007. 

JACKSONVILLE, IL Three major clubs are coming together 
to sponsor a Superfest at 8 AM in the Turner Jr. H.S. VE Exams, 
Flea Market. Crafts welcome. Contact Tim Childers, (217) 245- 
2061. Talk-in on 146.775 Rptr., and on 146.52. 


JAN 8 


MILWAUKEE, WI The 23rd annual Mid-Winter Swapfest will 
be held at the Waukesha Co. Expo Center Forum from 8 AM-2 
PM. Advance reservation deadline is Dec. 23rd. VE Exams; please 
pre-register. Sponsored by the West Allis RAC. Write with SASE 
to WARAC Swapfest, P.O. Box 1072, Milwaukee WI 53201. 
JAN 14° - 

LANCASTER, PA The Columbia Area ARC will present its an- 
nual “Dutch Country Computer and Communications Show” from 
9 AM-2 PM at the Lancaster Host Resort and Conference Cen- 
ter, Route 30 East. FCC Exams (must pre-register by Dec. 31st, 
1994). Talk-in on 146.715(-). Address inquiries to Dutch Coun- 


try Computer and Comm, Show, P.O. Box 682, East Petersburg 
PA 17520. Exhibitors, call (717) 560-2072; or FAX to: (717) 872- 
0857 (include Company name/address). ~ 


APR 28-30 


DAYTON, OH The Dayton Hamvention will be held at Hara 
Arena by the Dayton ARA Inc. Giant 3 day Flea Market, Exhibits, 
and Activities for the Non-Ham. For more information, connect 
to the BBS via America Online: Keyword “Ham”, Select “Hamven- 
tion”. Phone: (513) 276-6930; or write to Hamvention, Box 964, 
Dayton OH 45401-0964. For advance registrations, make checks 
payable to Dayton HAMVENTION and mail to Dayton Hamven- 
tion Box 1446, Dayton OH 45401-1446, License Exams by ap- 
pointment only. Call FAXMail (513) 276-6934, or BBS for details 


SPECIAL EVENT STATIONS 


NOV 26-27 


WHITMAN, MA The Whitman ARC, Inc. will operate WAINPO 
at Plimoth Plantation in Plymouth MA to commemorate Thanks- 
giving Day. Freq.: 3.970, 7.270, 14.270, 18.140, 21.370,24.970, 
and 28.370. Operation will be 1400Z- 2100Z both days. For a 7 
1/2” x 10” Certificate with the Mayflower II in the background, 
send an SASE to Whitman ARC, P.O. Box 48, Whitman MA 02382. 


DEC 2 


SAN ANGELO, TX The San Angelo ARC will operate W5QX 
Dec, 2nd 1500Z-2200Z Dec. 4th, to celebrate Christmas at Old - 
Fort Concho. Operation will be in the General portions of the 40, 
20, 15m subbands, and the Novice 10m subband. For a certifi- 
cate, send 9” x 12” SASE to ABSBG, 1210 Ardmore, San Ange- 
lo TX 76905. i 


DEC 10-11 


BETHLEHEM, IN The Clark County ARC will operate W9WWI 
to celebrate the Holiday Season. Operation will be in the Gener- 
al 80-15m phone band, the Novice 10m subband, and on 2m, For 
a certificate, send QSL and SASE to CCARC, P.O. Box 532, Jef- 
fersonville IN 47130. 

KIMBERLING CITY, MO The Kimberling ARC will operate 
NQOG from 1500Z-1900Z both days (Dec. 10 & 11). Operation 
will be from the Port of Lights, a 1 1/2 mi. drive through an ani- 
mated Wonderland of Lights. This event is being sponsored by 
Table Rock Lake/Kimberling City Area Chamber of Commerce. 
Look for them in the lower portions of the 80, 40, 20, and 15m 
bands. For a certificate, send QSL and SASE to Chamber of Com- 
merce, P:0..Box 495, Kimberling City MO 65686. : 


DEC 17-18 


NAZARETH, PA The Delaware-Lehigh ARC will operate W30K 
1400Z-0200Z Dec. 17-18 from the Christmas City. Frequencies: 
3,965, 7.265, 14.265, 21.365 and 28.365. For a certificate, send 
QSL and SASE to DLARC, RD4, Greystone Bldg., Nazareth PA 
18064. ; : 


JAN 1 


LOS ANGELES, CA The Spanish Int’! Western ARC will op- 
erate from Los Angeles CA USA, and from Central and South 
America 1600 UTC-2400 UTC to celebrate “Feliz Ano Nuevo 
America.” Frequencies; 21.340 USB and 7.260 LSB MHz. Lis- 
ten for Stations N6TOO, KC6GJD, N6TBX/TG8 and LUSFAN. 
For a certificate, send QSL to Spanish Int’! Western ARC, P.O. 
Box 2082, Seal Beach CA 90740 USA. 


- What You Missed in 
75 Amateur 
Radio Today ‘sic yorom 


If you don’t read the November 
issue of 73, here’s what you’ll be 
missing: 

e Build your own Average and Peak 
Reading RF Power Meter! Marion 
Kitchens K4GOK takes you through 
construction of this simple circuit, 
based on the LM3900 op amp. 
Construction is easy on a custom 
PCB or perfboard. Add this handy 
monitor to you operating table! 


To subscribe by phone 
Call: 1-800-289-0388 


¢ Build a 440 
MHz base or re- 
peater antenna for 
less than 10 bucks! 
Marty Gammel 
KA@NAN helps 


omnidirectional 
UHF stick with easy-to-find parts. 
The antenna is compact and weath- 
erproof, completely encased in PVC 
pipe. 
¢ Adapt cheap Bell 202 telephone 
modems for packet. Here is an in- 
expensive way to test the waters in 


packet radio: Robert Whitaker KISPG’ 


shows you how to convert these com- 
mon surplus units for amateur use. 


Ss 


¢ 73 always brings you the best re- 
views. In the November issue you’ ll 
find an in-depth look at the new 
Kenwood TS-60S 50 MHz all-mode 
transceiver. Steve Katz WB2WIK/6 
takes you under the hood of this 
innovative rig. 

e Ever see an HT with a built-in 
spectrum analyzer? Gordon West 
WBE6NOA reviews the new DJ-G1T 
handheld from Alinco. 

¢ How about building a single-band 
CW QRP rig? Jeff Gold AC4HF 
reviews the MXM Simple Transceiv- 
er Kit in the November 73. 

¢ You expect to find the best columns 
in 73 and we won't let you down! 

¢ Joe Carr K4IPV gives you the ins 


and outs of loop antennas in “Carr’s 
Corner.” 

¢ Mike Bryce WB8VGE shares tips 
on modifying popular Heathkit 
low-power rigs in “QRP.” 

¢ Joe Moell KOOV tests Motron’s 
Transmitter Fingetprinter in “Hom- 
ing In.” 

You should read the November 
issue, and every issue of, 73 Ama- 
teur Radio Today! Order now and 
save $15 off the cover price. You’ ll 
receive a one-year subscription (12 
issues in all) to the best ham 
magazine money can buy, for just 
$19.97. For instant service call 
toll-free (800) 289-0388. Do it 


today! RF | 


PUT SOME EXCITEMENT BACK INTO YOUR HOBBY! 
Amateur 


Radio Today 


No other magazine brings you the exciting world of amateur radio like 
73 Amateur Radio Today. 


Holiday Special—Our Gift To You! 


Subscribe Now to 73 and we’ll also send you two FREE back issues (our selection) 
to start your reference library. 


— 12 issues for $19.97 — 


Dn ae a ee ee ee 


Say You Saw It In [E71 M a NOVEMBER 1994 29 


NAME CALL 

ADDRESS 

CITY STATE ZIP 

____ Payment Enclosed _____ Charge my: ____ MC ____ VISA. ____ AMEX 
Card Number Exp. Date 


Newsstand Rate $35.40. Basic Subscription rate $24.97. Allow 4-6 weeks for first issue. 
Canada add $7.00 plus $1.40 GST. Foreign add $19 surface/$42 airmail. 


That’s a 43% savings off the newsstand price! 


eh Sent TRANMERE EON a TT ce MCU OR ee ieee ee SESE a tp ares Gaeoc ke 


75 Amateur — 
; Radio Today 


CL] YES! | want some excitement in my hobby. 


Send me 12 issues of 73 Amateur Radio Today for only $19.97, plus 2 FREE 
back issues for my reference library. 


70 Route 202, North 
Peterborough, NH 03458 
(603) 924-0058 
Fax (603) 924-9327 
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new products 


MFJ ENTERPRISES 
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JADE PRODUCTS 


The new series of Jade-Pole Antennas from Jade Products is 
based on a conventional J-pole design using ladder-line technolo- 
gy. They are available for the 2 meter, 220 MHz, and 6 meter bands. 

The Jade-Poles are constructed of heavy-duty #18 copper-clad 
steel conductor and come with a standard SO-239 connector. The 
antenna is rated at 300 watts and is usable over the entire band of 


operation using a 50 ohm coax feedline. 


The 2 meter and 220 MHz versions come completely assembled 
and ready for installation; minor assembly is required for the 6 
meter version—complete instructions are included. The antenna 
is colored white and comes ready to mount on a wall or onto a mast 
with the optional mast mounting kit. The 2 meter version is priced 
at $28.95, the 220 MHz version is $27.95, and the 6 meter version 
is $37.95. For more information contact Jade Products, P.O. Box 
368, E. Hampstead, NH 03826-0368; (603) 329-6995, FAX (603) 


329-4499, Or circle Reader Service No. 203. 


HAMTRONICS 


If you are looking for an inexpensive but 
very effective wideband FM receiver for 137 
MHz weather fax reception, the new R138 Re- 
ceiver from Hamtronics may be the answer. 
Because a wide IF bandwidth is required in 


Here comes an excellent opportunity for you 
to learn or to perfect your Morse code skills! 
The MFJ-411 Personal Morse Code Tutor will 
take you from zero to expert speed, from 
beginner to Extra Class, utilizing a custom 
code practice technique. 

The Random QSO Mode allows you to start 
by practicing plain English QSOs to get you 
ready for the FCC exams; the Word Recogni- 
tion Mode-allows you practice copying entire 
words—just like the pros on 40 meters! 

You can take the 411 anywhere—it mea- 
sures only 3" x 1-1/8" x 5-1/2" The Tutor runs 
off a 9V battery or fromthe optional 
MFJ-1312B 110V adapter. You can use it with 
the built-in.speaker or with earphones. 

The MFJ-411 Personal Morse Code Tutor 
is priced at $79.95. For more information or 
to order contact your favorite dealer or 
MFI Enterprises, Inc., P.O. Box 494, Missis- 
sippi State, MS 39762; (601) 323-6551, or 
(800) 647-1800. Or 
circle Reader Ser- 
vice No. 201. 


this type of receiver 
for good quality 
reception, many 
conventional re- 
ceivers and scanners are unsuitable without 
modification. 

The R138 Receiver is crystal controlled; it 
has four channel oscillators, which allow you 
to select a particular satellite by simply ground- 
ing the appropriate control line by an external 
switch. Crystals are available for all the pop- 
ular satellites and simply plug into sockets. 
The receiver also has very good sensitivity, 
typically 0.2 pV. 

The kit price is $99, or wired and tested for 
$169. For more information, catalogs, or to or- 
der contact Hamtronics, Inc., 65-D Moul Rd., 
Hilton, NY 14468-9535; (716) 392-9430, FAX 
(716) 392-9420. Or circle Reader Service No. 
206. 


COMTREK 


ComTrek, a new Windows terminal 
program for the Kantronics KPC-3, is a user- 
friendly software program for packet radio 
communication. It features split screen, 400 
line scroll-back buffer, user-programmable 
auto connect and macro screens, save-to-file 
and print screens, on-line editor, and many 
other features. Files can be uploaded from disk, 
or directly from the editor. 
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The ComTrek program is full color or gray 
scale and has 3D command buttons across the 
top of the screen for the most often used com- 
mands. This is the latest software program 
from ComTrek for anyone using a KPC-3 who 
has an IBM or compatible computer running 
Windows. The price is $29.95, shipping in- 
cluded (within the US). For more information 


or to order contact ComTrek, P.O. Box 4101, 


Concord, NH 03302-4101. Or circle Reader 
Service No. 208. 


Radio Fun 


ADVANCED 
ELECTRONIC 
APPLICATIONS 


The new AEA DM-1 Deviation Meter is de- 
signed for measuring the deviation of FM trans- 
mitters operating in the 144, 220, or 440 MHz 
amateur bands. “The people using 9600 baud 
TNCs will benefit most from the DM-1,” ex- 
plained AEA’s Kevin Cox, “because correct- 
ly setting deviation for 9600 baud packet op- 
eration is nearly impossible to do by ear.” The 
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LIGHTNING BOLT ANTENN 


a 


AS 


Lightning Bolt Antennas has added two new 
10-element quad antennas to their product line. 
The 2 meter quad has a measured gain of 14 


SESCOM 


Home-brewers can keep the RF from 
getting into or out of their latest project 
with an RF tight, hot tin plated steel box 
from SESCOM. The new SB series of RF 
Shielded Steel Boxes allow the designer 
to eliminate the typical spillover of 
unwanted signals. The boxes come with 
individual dividers and the lids can be 
soldered to the case. 

Eleven sizes are stocked, ranging from 
2AY SAO X LOO G4" x 2.7 Solty and 
are priced from $4.50 to $13.20. For more 
information, to request a 1995 catalog, or 
to order contact SESCOM, Inc., 2100 Ward 
Drive, Henderson, NV 89015-4249; (702) 
565-3400, FAX (702) 565-4828. Or 
circle Reader Service No. 205. 


JAN CRYSTALS 


JAN Crystals is now offering a line of 
Temperature Controlled Crystal Oscillators 


-|(TCXOs). JAN’s TCXOs maintain a very 


DM-1 allows 
you to easily 
DM-i Deviation Meter set deviation, 
eliminating ex- 


187.8 MEE 


$24.3 Bite 
448.1 Baht 


ta throughput, 
and increasing 
channel effi- 
CIENCY 

The DM-1 has crystal-controlled tuning, 
providing for stable measurement without the 
need for manual tuning. It comes with a 
10-segment LED bar display, and has an 
external output for digital or analog meters. 

The AEA DM-1 Deviation Meter is priced 
at $169. For more information or to order 
visit your favorite dealer or contact Advanced 
Electronic Applications, Inc., P.O. Box C2160, 
Lynnwood, WA 98036; (206) 774-5554, FAX 
(206) 775-2340. Or circle Reader Service 
No. 202. 


) dBd. It is equipped with 
a 12-foot filament-wound 
i Fiberglas boom and sol- 
| id 3/8" Fiberglas spread- 
er arm rods. These 
spreaders are slotted on 
the ends so the wire 
| elements pop on with 
tension—they hold tight. 
A 220 MHz version is 
also available. 

These antennas come 
complete with stainless 
steel hardware and an 

= aluminum boom-to-mast 
bracket. They are priced at $99.95 for either 
model. For more information or to order con- 
tact Lightning Bolt Antennas, Rd. 2, Rt. 19, 
Volant, PA 16156; (412) 530-7396. Or circle 
Reader Service No. 204. 


stable frequency as ambient tem- 
perature changes, making them ide- 
al for use in FM modulators, pulse 
code modulators, video cameras, 
‘| measurement systems, portable 
| radios, and a host of other projects. 
The oscillators operate in a fre- 


provide frequency stability of + 2.5 
| ppm over a temperature range from 

-30°C to 75°C. Complete specifi- 
cations and further information is available by 
contacting JAN Crystals, P.O. Box 60017, Fort 
Meyers, FL 33906-6017; (800) JAN-XTAL. 
Or circle Reader Service Card No. 207. 


cessive retries, 
increasing da- 


quency range of 10 to 20 MHz and 
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“Dual Decode. Now that’s a first!” 


“Built-in VOX? Right!” “Wow, a real Battery Voltage Readout!” ‘ 


“Yaesu did it again!” - 


FEATURES 


Automatic CTCSS 
Tone Search 


Transmit Battery Saver 
(Repeater & Simplex Operation) 


fe Built-In Vox YE 
One Touch Reverse Button ES 


Dual In-Band Receive 
(V+V, U+U) 


Programmable External 
Speaker Audio 


Optional Digital Display 
Mic with “S” Meter 


AM Aircraft Receive | Yes | 


The Bestiivs.“the rest’ 


FT-530 « | ia N, other dual band 


Dual Band Handheld ad 
Frequency Coverage: eee 
2-Meter 130-174 MHz RX ee handheld beats the FT-530 on 
sR a oi aeeaitattae, F features for performance and 
4 TX Power levels: S . With 
w/FNB-25: 2.0, 1.5, 1.0, 0.5W ae ot ar We largest 
w/FNB-27: 5.0, 3.0, 1.5, 0.5W backlit keypad available, 
DTMF Paging and Coded Squelch : ae 
AOT — Auto On-Timer with built-in 82 memories, exclusive Dual 
clock and alarm functions 
IBS — Intelligent Band Select (pro- CTCSS Decode and AM 
vides automatic TX band select on Aircraft Receive, the FT-530 
scan stop) : ‘ 
Backlit keypad and display with is simply the best value 

there is. 

Compare for yourself, 
then forget “the rest.” See 
your dealer for the best dual 

band handheld you can buy. 
The FT-530. 


YAEHESU 


Built-in cross-band repeat function 
Performance without compromise” 


APO — Automatic Power Off 

5 Watts output w/ FNB-27 battery 

or 12 VDC 

2 VFO’s for each band 

Accessories: 

NC-42 1-Hour Desk Charger 

FNB-25 600 mAh Battery (2 watt) 

FNB-26 1000 mAh Battery (2 watt) 

FNB-27 600 mAh Battery (5 watt) 

FBA-12 6 AA Cell Holder 

CSC-56 Vinyl Case w/ FNB-25 

CSC-58 Vinyl Case w/ FNB-26/27 

E-DC-5B 12 VDC Adaptor 

YH-2 Headset for VOX 

MH-12A2B Speaker Mic 

MH-18A2B Lapel Speaker Mic 

MH-19A2B Mini Earpiece Mic 

MH-29A2B LCD Display Mic with 
Remote Functions 

MMB-54 = Mobile Mounting 
Hanger 


© 1993 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700 
Specifications subject to change without notice. Specifications guaranteed only within amateur bands. Some accessories and/or options are standard in certain areas. Check with your local Yaesu dealer for specific details. 
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Information at your fingertips. Everything you need to know about operating 
the new TH-79A FM dual-bander (144MHz/440MHz) can be viewed in its 
unique dot-matrix LCD with alphanumeric display. No need for the manual. 
In addition to this innovative guide function, the TH-79A sports .a user- 
friendly menu system, providing easy access to the many powerful features 
of this slim-line handheld transceiver. Such as 82 non-volatile memory chan- 
nels with ID, DTSS and page functions, and a DIMF memory function for 
auto-dial operation. Full-crossband duplex operation is available, as is the 
ability to receive two frequencies on the same band (VHF+VHF or 
UHF+UHF) simultaneously. And thanks to the FET power module, long 
hours of operation are’ possible on one charge. With the TH-79A, transceiv- 
er technology enters the 21st century. 


KENWOOD COMMUNICATIONS CORPORATION 

AMATEUP’RADIO PRODUCTS GROUP 

P.O. BOX 22745, 2201 East Dominguez St., Long Beach, CA 90801-5745 

eCustomer Support/Brochures (310) 689-5300 

eRepair Locations/Parts (800) KENWOOD eBulletin Board Service (BBS) (810) 761-8284 
KENWOOD ELECTRONICS CANADA INC. 


6070 Kestrel Road. Mississauga, Ontario, Canada LST 1S8 


94ARD-1012 © 


Featu Fes 


ce 2. We eatin (14am, ow output See from MOS FET 
© “power module < and 6 supplied 6V. ey, Sw. utpat using 
4 optional PB-34 
~~ WDot-matrix LCD with menu/guide ‘system 
°§ 82 non-volatile memory channels with 1D 


1 DTME keypad with memory function 


_ FDTSS (Dual-Tone Squeich System) with page 
Built-in CTCSS tone encoder/decoder 


H Automatic band change § Power-on call sign display 
Auto repeater offset (VHF) ® Input overvoltage. warning 

§ 3-position output power contro! 

¥ Auto power-off and battery save function # Time-out timer 
# Multiple scan: modes. WCross-band repeater function 

§ Page answer-back function § Channel display function 


-W Wideband: receiver coverage, including AM receive on the 


aircraft band* 
4 Modifiable for MARS/CAP use** 


*Specifications guaranteed for Amateur bands only 
“*Permits required. Specifications guaranteed for Amateur bands only 


KENWOOD 


